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And  Special  Units  to 
Your  SpecMeathns 


Type  No 
ML-1 
ML-2 
ML-3 
MU 
ML-5 
ML-6 
ML-7 
ML-8 
ML-9 
ML-10 


.25  Hy. 
.4  Hy. 
.7  Hy. 

1.4  Hy. 

2.5  Hy. 
4.0  Hy. 
6.0  Hy. 

10  Hy. 
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3.  Mhy 
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8.0  Mhy 
12.5  Mhy 
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MH-4 


MM,  MN  CASE 
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TYPICAL  RESPONSE  CURVES  OF  MINIATURE  FILTERS 


UTC  MINIDUCTORS 


Hermetically  sealed  to  MIL.T.27A  Specs.,  MIL  type  TF5RX20YY 

UTC  Miniductors  are  ideal  for  transistor  and  printed  circuit  applications,  providing  high  Q  in  miniature  form.  The  ML-1 
to  4  units  are  for  medium  low  frequencies,  adjusted  to  ±  3%  at  1  V.  1  KC.  The  ML-5  thru  10  series  are  for  lower 
frequencies,  adjusted  to  ±  3%  at  1  V.  400  cycles.  The  MM  and  MH  units  are  for  medium  and  high  frequencies,  adjusted 
to  a  tolerance  of  ±  2%.  Temperature  stability  is  excellent  on  all  Miniductors,  ±  1%  from  —55®  C.  to  -f  100®  C. 
The  ML  group  are  in  a  Hipermalloy  shield  case  ...  The  MM  and  MH  coils  are  symmetrical  toroids  ...  for  high  coupling 
attenuation  and  low  hum  pickup.  The  OCMA  MAX.  shown  is  for  approximately  5%  drop  in  inductance. 
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ASK  KENNE 


TRACKING  ANTENNAS — A  60-foot  satellite  tracker  points  skyward. 
28-  and  8d-Joot  models  also  available. 

SCATTER  ANTENNAS  —  One  end  of  a  scatter  link  showing  two 
120-foot  antennas.  28-  and  60-foot  models  are  also  available. 

RADAR  ANTENNAS  —  A  giant  radar  antenna  forerunner  to  the 
BMEWS  Program.  Dozens  of  conventional  types  are  also  available. 
RADIO  TELESCOPES  —  An  81-foot  radio  telescope  listens  to  the 
heavens  whisper.  28-  and  60-foot  models  ore  also  available. 

Q)  WAVEGUIDE  COMPONENTS  —  A  dual  polarized  feed  with  two 
waveguide  inputs.  Other  large  size  components  include  many  types 
of  horns ^  duplexers,  transitions,  straight  sections  and  bends. 

Q  FIELD  SERVICE  —  A  ennedy  Field  Service  engineers  erect  an  84-foot 
radio  telescope.  Other  services  include  site  selection^  constructon^ 
personnel  training  and  servicing. 

Q  RESEARCH  AND  DEVELOPMENT  —  Kennedy  ,f  antenna  service  in¬ 
cludes  basic  R  &  D  in  microwave  propagation. 


1^ 

UK  solulion  to  antenna  problems  begins  when  someone 
says:  “Let’s  ask  Kennedy!” 

A  few  of  the  many  n'asons  why  are  shown  on  this  page. 
'These  Kennedy  antennas  aix^  setting  new  standards  for  all- 
weather  reliability  and  versatility  wlier(‘ver  they  servT  through¬ 
out  the  free  world. 

Kennedy  antennas  eome  in  many  shapes  and  many  sizes. 
F>ut  whatever  the  type,  and  whatevi'r  the  conditions  under 
which  it  must  serve,  Kennedy  can  ofl(‘r  a  design  that  fully 
measures  up  to  sj)eeilications. 

Kennedy  Field  Servie(‘  (Migin(‘(*rs  are  available  to  install 
antennas  anywhere  in. the  world.  It's  a  part  of  the  complete, 
integrated  service  that  is  still  another  reason  why  more  and 
more  people  in  electronics  are  “asking  Kennedy”  about 
antenna  problems. 


ANTENNA  EQUIPMENT 

D.  S.  KENNEDY  &  CO. 

COHA8SET.  MASSACHUSETTS  EV«ror0on  3-1200 

U’csf  Coast  AffitiaU  ... 

SATELLITE  K  E  N  N  E  O  V.  I  N  C.  of  C  A  L I F  O  R  N I A  - 

P.O.  Box  1711,  Monterey.  Cati/ornia—F  Rontimr  3-2461 


Down-to-earth  SOLUTIONS  to  out-o/-this-wortd  PROGML6MS 
Tracking  Antannaa-Radio  Talaacopaa-Radar  Antannaa 

“Trana-Horiaton"  Antannaa-Tropoapharic  S«i«lar  ^  * 

lonoapharic  Scattar  ^ 
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SYLVANIA  ELECTRONIC  SYSTEMS 


naissance  systems  and  subsystems  to  the  Armed 
Forces.  A  very  large  part  of  Sylvania’s  research  and 
development  program  is  engaged  in  this  work. 

Sylvania  assumes  full  responsibility  in  such  ad¬ 
vanced  projects  .  .  .  from  system  analysis,  through 
research,  engineering,  production  .  .  .  and  on  into 
field  engineering,  training  of  operating  personnel,  as 
well  as  supervision  and  maintenance.  A  Sylvania 
Systems  repr€*sentative  will  he  happy  to  discuss 
these  capabilities  with  you. 


THE  world’s  capabilitip:s  for  electronic  war¬ 
fare  expand,  early  warning  and  countermeasure 
systems  depend  more  and  more  on  advance  intelli¬ 
gence.  Electronic  reconnaissance  is  the  new  watch¬ 
word  of  the  day. 

Such  systems,  if  they  are  to  keep  pace  with  offensive 
measures,  demand  the  utmost  in  technical  research, 
dev’elopment  and  production  capacities. 

Sylvania  has  long  occupied  a  leading  position  in 
supplying  airborne  and  ground-based  passive  recon- 


GENERAL 


Sylvania  Ek^ctronics  Systems 

A  Division  of  Sylvania  ?]l(*ctric  Products  Inc. 

6^  Second  Avenue,  Waltham,  Mass, 
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Capable  of  detecting  the  slightest  enemy  ground  movement.,  a  new  ultra¬ 
sensitive  frontline  radar  has  been  developed  jointly  by  the  U.  S.  Army  Signal 
Research  and  Development  I.aboratory  at  Eort  Monmouth,  N.  J.,  and  the 
Hazeltine  Corporation  of  Little  Keck,  N.  Y .,  under  direction  of  the  IJ .  S.  Army 
Combat  Surveillance  Agency.  The  radar  has  a  portable  shelter  containing 
the  controls  and  displays,  as  shown  in  the  center  of  the  photo,  and  a  separate 
antenna  mounted  inside  a  five-foot  plastic  bubble  on  a  25-foot  pole,  which  is 
pictured  to  the  left  of  the  shelter.  Story  on  page  20. 
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COMPUTATION -PRIMED  FOR  THE  TEAM  PROGRAM 


BURROUGHS  CORPORATION  IS  UNIQUELY  PREPARED  TO  CAPTAIN  OR  CREW  THE  CONTRACT  TEAM 
PROGRAM.  ITS  MAJOR  CONCERNS  ARE  COMPUTATION-AND  COOPERATION.  THE  FORMER  RANGING 
FROM  BASIC  RESEARCH  AND  SYSTEMS  ENGINEERING  THROUGH  PRODUCTION  TO  FIELD  SERVICE;  THE 
LATTER  DEMONSTRATED  BY  EFFECTIVE  INTERFACING  RELATIONSHIPS  AND  INTER-TEAM  COMMUNICATION. 
WITH  THE  BENEFIT  OF  BOTH,  THE  TEAM  APPROACH  TO  ANY  SPACE  AGE  PROBLEM  IS  SMOOTHER, 
STRONGER,  AND  ABOVE  ALL,  SUCCESSFUL. 


Burrovij^Ii!s  Corporation 

“NEW  DIMENSIONS  /  in  computation formilitary  systems" 


THIS  IS  AN  IMPORTANT  SERVICE 

FOR  YOU 

INTRODUCTORY  CHRISTMAS  OFFER 

SPECIAL  GIFT  RATE  FOR  USE  OF  AFCEA  MEMBERS  ONLY 
$4.00  PER  GIFT  SUBSCRIPTION 

ADD  $1  FOR  EACH  SUBSCRIPTION  ADDRESSED  OUTSIDE  OF  THE  U.S.A. 

YOU  SAVE  $1.00  UNDER  REGULAR  ANNUAL  MEMBERSHIP  RATE  AND  YOUR 
FRIEND  WILL  BE  ENROLLED  FOR  FULL  MEMBERSHIP 

★  ★  ★  ★ 

Dvar  Mfinlfer : 

I  ant  sura  ytnt  wilt  afirea  with  nia  that  tea  hare  niitch  in  common,  pspccialtv  whan  it  comas  to  a  salaction  of  a  Christmas 
aift  for  a  friantl,  liacausa  of  €ntr  daily  activitias  and  other  bona  fida  raasons,  wa  invariably  dalay  our  shoppinf!  until  a 
faw  days  bafora  Christmas,  Than  tha  quastion  arisas:  Hare  we  remembered  everyone  wa  should  ramamber  and/or  hare 
wa  salactad  an  appropriate  gift?  .  I.<  far  as  tha  immediate  family  is  concerned  this  presents  no  problem.  However,  that 
important  business  contact,  that  friend  in  intiustry  or  military  service,  that  outstanding  employee  in  your  plant  and  that 
"‘Ham'*  operator,  engineer,  student  or  that  communications- electronics  and  photography  enthusiast,  to  name  a  few.  mar 
very  well  hare  slipped  your  mind.  Maybe  you  will  remember  everyone  but  the  odds  are  that  you  may  forget  someone  during 
those  few  hectic  days  before  Christmas. 

Last  year  I  gave  fire  friends  SIC!\.4Ij  magazine  as  a  gift.  I  know  the  recipients  were  delightfully  pleased.  They  told  me 
the  gift  meant  more  to  them  than  a  carton  of  cigarettes,  a  box  of  cigars,  ties,  socks^  etc,,  which  all  of  them  needed  like 
a  hole  in  the  head. 

This  year  let  us  help  you  by  suggesting  that  you  give  SIGISAIj  magazine  as  a  (Atristmas  gift.  In  doing  so  you  will  perform 
a  dtmble  service — a  meaningful  gift  to  a  friend — a  service  to  AFCEA  by  increasing  the  circulation  of  your  Association's 
journal.  How  about  it?  We  will  enclose  your  personnal  card  or  otie  of  our  own  if  you  desire.  May  I  suggest  that  you 
act  now  for  this  special  offer  is  good  only  during  November  and  December, 

W .  J.  Baird,  General  Manager  Editttr 

★  ★  ★  ★ 

CHRISTMAS  GIFT  ORDER  FORM 

Please  send  SIGNAL  For  I  year  as  my  gift 


Street  &  Number 

( please  print ) 

City 

Zone 

State 

Sign  Gift  Card  "From 

□  My  card  enclosed. 

To 

Street  &  Number 

{please  print) 

City 

Zone 

State 

Sign  Gift  Card  "From 

k 

n  My  card  enclosed. 

To 

Street  &  Number 

(please  pri.nt) 

City 

Zone 

State 

Sign  Gift  Card  "From 

□  My  card  enclosed. 

THIS  GIFT  IS  TO  BE  MADE  TO  A  NON-MEMBER.  BECAUSE  OF  THE  SPECIAL  PRICE  OFFER,  THE  $1.00  CHAPTER 

REBATE  WILL  NOT  APPLY  FOR  THE  CURRENT  YEAR  ONLY. 
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Set  up  a  huddle  of  key  figures  at  a  missile  base  in  a  matter  of  sec¬ 
onds?  It  has  been  done— with  sophisticated  switching  by  AE. 

The  new  Automatic  Electric  35()()-line  exchange  at  Vandenberg 
Air  Force  Base  makes  it  possible.  Conference  circuits  can  be  set 
up  automatically  on  any  internal,  incoming  of  outgoing  calls,  and 
a  number  of  men  can  be  placed  on  the  line  as  the  situation  de¬ 
mands,  with  a  complete  recording  being  made  of  the  conversation. 

Engineers  at  AE  are  old  hands  at  switching  techniques  such  as 
this.  That’s  why  AE  is  well-equipped  to  solve  problems  in  auto¬ 
matic  control  for  the  armed  services  —  and  see  the  job  through. 

If  you  have  a  project  in  communications  or  control,  AE  can  assist 
in  the  design,  and  supply  the  components  or  complete  control 
packages.  F'or  quick  results,  write  the  Manager.  Ciovernment  Serv¬ 
ice  Division,  Automatic  Electric  Sales  C  orporation,  Northlake,  Ill. 


AUTOMATICALLY 


MAKING  IDEAS  WORK 


Subsidiary  of 

GENERAL  TELEPHONE  &  ELECTRONICS 
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SMITH -Coron  a  Marchant  has 
played  a  part  in  the  development 
of  military  communications  from  the 
early  days  of  World  War  II.  During 
the  war  we  production-engineered 
and  f)roduced  in  large  quantities  a 
device  for  encipherment  and  de¬ 
cipherment  of  military  messages. 
Kleiiischmidt,  a  Division  of  Smith- 
Corona  Marchant  since  1956,  pio¬ 
neered  at  the  same  time  in  the  devel¬ 
opment  of  the  first  high-speed  (100 
word  per  minute)  integrated  line  of 
military  teletypewriter  equipment  in¬ 
cluding  printers,  tvping  reperforators 
and  paper  tape  sensing  and  trans¬ 
mitting  devices.  Shortly  after  World 
War  II  this  line  of  e(|uipment,  spe¬ 
cifically  designed  to  meet  existing 
military  requirements,  was  standard¬ 
ized  for  procurement  hv  the  U.S. 
Army  Signal  Corps  and  the  Air 
Force. 

Smith-Corona  Marchant  has  been 
aware  of  the  need  for  higher-speed 
and  more  reliable  military  printed 
communications  equipments  engen¬ 
dered  by  the  pentomic  army  concept 
of  tactical  communications  and  the 


military’s  more  critical  communica¬ 
tions  problems.  Relay  centers,  tank 
company’s  tactical  control  centers, 
aircraft  and  e\en  missiles  utilize  com¬ 
munications  equipment  developed 
and  manufactured  by  Smith-C’orona 
Marchant. 

Our  recent  development  of  a  light¬ 
weight.  low-parts  content  typewriter 
for  the  (^luartermaster  Corps  for  use 
by  all  Services  is  typical.  Require¬ 
ments  established  for  the  tvpewriter 
included:  extreme  ruggedness  and 
(lurability,  ease  of  mobilization  and 
demobilization  in  the  field,  ease  of 
maintenance  with  a  minimum  of 
]>arts,  and  performance  with  maxi¬ 
mum  efficiency  under  any  given  set 
of  environmental  circumstances. 

Se  veral  recent  developments  in 
communications  in  which  we  have 
played  a  part  are  indicative  of  the 
strides  made  in  keeping  this  function 
abreast  of  advances  made  in  other 
branches  of  the  Armed  Forces: 

Ihe  Mid  west  Rel  ay  Center,  Fort 
Leavenworth,  Kansas,  has  been  de¬ 
signed  as  a  major  teletv  pewriter  re¬ 
lay  station  in  the  world-wide  Army 


there  is  a  procedural  error  or  a 
garble  occurring  in  the  message. 
Such  errors  are  automatically  de¬ 
tected  and  stop  the  equipment  at  a 
supervisorv  position  for  manual  cor¬ 
rection.  1  he  incoming  messages  are 
electrically  scanned  by  the  equip¬ 
ment;  the  |)recedence  and  routing 
are  recognized,  the  cross  office  and 
outgoing  circuits  are  established,  and 
the  messages  are  on  their  vvay  to  the 
distant  called  station  automatically 
in  a  matter  of  seconds.  In  this  man¬ 
ner.  for  ex^nple,  a  message  sent  from 
the  Pentagon  to  Fort  Carson,  Colo¬ 
rado,  through  Midwest  Relay  may  be 
appearing  on  the  teleprinter  in  the 
Fort  (Parson  Signal  Office  before  the 
end  of  the  same  message  has  cleared 
the  transmitter  in  Washington.  This 
system,  developed  in  close  coopera¬ 
tion  bv  Kleinschmidt,  Automatic 
f^lectric  (a  subsidiary  of  General 
telephone  I  and  the  United  States 
Army  Signal  ("or|)s,  contains  auto¬ 
matic  provisions  temj)orarily  to  hold 
traffic  to  permit  a  high  precedence 
message  to  pass  through  the  center 
first. 

The  majority  of  the  teletypewriter 


COMMUNICATIONS 
RESEARCH  AIDS  ARMY’S 
FUTURE  PROGRESS 


MODEL  195  TYPING  REPERFORATOR 


Armed  forces  plans  for  establishment 
of  permanent  communications  on  a 
global  jietwork  basis..  We  are  also 
cognizant  of  the  desirability  of  trans¬ 
mitting  all  information  of  any  origin 
and  of  any  nature  on  a  common  basis. 

Through  the  efforts  of  our  Klein¬ 
schmidt  Division  and  of  our  other 
research  and  development  grou})s  we 
have  played  an  increasingly  impor¬ 
tant  role  in  the  communications 
phase  of  the  National  Defense  effort. 
The  technological  know-how  devel¬ 
oped  through  our  many  years  of 
manufacturing  office  equipment  has 
been  joined  with  the  inventive  capa¬ 
bilities  of  Kleinschmidt  to  prov  ide  in¬ 
valuable  solutions  to  manv  of  the 


(^)mmand  and  Administrative  Net¬ 
work  (A(]\N).  The  relav  center 
building  contains  an  automatic  tele¬ 
typewriter  switching  center  (AX' 
FGC-.‘U)  L  carrier,  control  e(|ui])ment. 
microwave  terminals,  and  mainte¬ 
nance  shops,  riie  AN  FGC-3()  is  a 
fully-autornatic  switching  center  for 
routing  teletypewriter  message's  to- 
warels  ele*stinations  in  ae*e‘e)relane‘e* 
with  Joint  anel  Combineel  militarv 
jerocedures  anel  ee)ntains  Klein¬ 
schmidt  teletypewriter  e*e|uipment, 
specifically  designeel  for  this  function, 
as  major  components.  (Photo  page  9) 
The  automatic  teletypewriter  sta¬ 
tion  passes  teleprinteel  messages  “un¬ 
touched  by  human  hands.”  unless 


eijuipment  utilized  in  the  AN  F(XX 
30  was  designeel  specifically  for  use 
in  that  syste'm.  Kle'inseJimielt  engi- 
ne*ers  we*re  able  to  ineorporate  many 
novel  feature's  heretofore  imeeblain- 
able  in  units  e  apable  eef  the  spee-el  anel 
re'liability  re*e|uired.  In  aelelition  to 
be'ing  compaet.  lightweight  and  re- 
e|uiring  le)we*r  ])e)vve*r  e*e)nsumption, 
the  eejuipment  ine  lueles  a  uniejue  com- 
binatieen  tape‘-re*ader  anel  transmitting 
elistributor,  with  only  eme'-inch  spac- 
ifig  between  reader  anel  transmitting 
sensing  pins.  There  is  also  a  tape 
])uller  on  all  reperforators  which  op¬ 
erates  an  alarm  in  case  the*  tape  is  not 
me)v  ing  in  a  neermal  manner  when  the 
repe*rforator  is  receiving  traffie*.  This 
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alarm,  in  conj unction  with  an  open¬ 
line  alarm,  provides  maximum  se- 
curitN  afjjainst  loss  of  messafre.  There 
is  also  a  selector  magnet  on  the  re¬ 
perforator  which  is  so  sensitive  that 
line  receiving  relays  are  not  recfuired. 

Ihe  first  sv stern  was  installed  at 
the  Sixth  Army  Communication  Cen¬ 
ter.  Davis.  California,  and  refine¬ 
ments  and  improvemcmts  have  heen 
added  to  the  fOrt  Lc'avenworth  and 
Fort  Detrick  installations. 

riie  Armed  Services’  need  for  tele¬ 
typewriter  e(jui|)ment  to  bridge  the 
gap  existing  hetwc*en  conventional 
communications  ec|uipment  and  high 
spec*cl,  complex  and  cumbersome  com¬ 
puter-type  sub-systems  dictated  the  re- 
cjuirements  for  an  economical  light¬ 
weight  terminal  devic  e  capable  of  op¬ 
eration  at  data  rates  approaching  the 
capacity  of  common  c*ommunications 
c  ircuits,  d'lie  Reperforator.  Teletype¬ 
writer'.  designatcrl  TT-195.  accom- 
plishcrl  this.  Such  a  device  eliminates 
the  necrl  for  multiple  terminal  ma¬ 
chine's  and  multiplexing  c*c|uipment. 
ordinarily  necossary  for  the  full  utili¬ 
zation  of  available  circuit  hand- 
widths.  Communications  mediums 


secjuential  code.  00  to  KK)  words  per 
minute.  Reliability,  minimum  weight, 
size  and  })ower  consumption,  and 
ease  of  maintenance  were  of  prime 
imjjortance. 

FJlicient  and  extremely  rapief  me¬ 
chanical  energy  transfer  by  means  of 
a  design  philosophy  based  on  elastic 
im|>act  of  metallic  parts  made  pos¬ 
sible  the  fulfillment  of  the  end  func¬ 
tion  reejuired  of  this  high  speed  tele¬ 
tv  pew  ri  ter. 

Solid-state  electronic  components 
enabling  data  translations  and  con¬ 
trol  functions  to  be  performed  eco¬ 
nomically  and  reliably  within  mini¬ 
mum  space  and  power  limits  proved 
the  final  key  to  practical  equipment 
with  performance  far  exceeding  cur¬ 
rent  standards.  The  Reperforator- 
Teletypewriter  is  capable  of  function¬ 
ing  at  rates  up  to  7o()  words  per 
minute. 

The  Type  1115  Switching  System 
is  an  automatic,  unattended  teletype¬ 
writer  switching  system  designed  for 
full  duplex  (two-way.  non-reversible) 
transmission,  f^ach  station  in  the  net¬ 
work  has  a  page  printer  as  the  ter¬ 
minal  signaling  and  receiving  unit 


reliable  for  only  short  periods  would 
be  usable  to  a  greater  extent  with 
such  cM|uipment  available  which 
would  bc^  capable  of  high-spc*ecl 
’’burst*’  transmission  while  retaining 
fc*aturc*s  compatible  with  telecom¬ 
munications  ecpiipment  in  current 
use*. 

Tlic*  primary  recpiirements  of  the 
f(*rminal  device  were  tc^  provide 
punched  paper  tape  with  printing  in 
the  conventional  feletypewriter  man¬ 
ner;  five-channel  Baudot  code,  stand¬ 
ard  type  size  and  style,  capable  of  ac- 
cc*pting*  data  and  cleliveriiig  this  re¬ 
corded  information  at  rates  and 
modes  compatible  with  existing  e(]uip- 
ment,  i.e..  7.0  or  7.42  unit  start-stop 


operated  on  a  half-duplex  basis.  The 
telejirinters  and  associated  switching 
ecjuipmcmt  are  designed  for  operation 
with  tone  channeling  equijiment  cir¬ 
cuits  where  the  receiver  output  is  ob¬ 
tained  from  a  power  relay  and  the 
transmitter  is  ke\ed  electronically. 
All  switching  information  is  origin- 
at(*cl  from  the  keyboard  of  the  print¬ 
er  and  from  the  Line  Break  Switch, 
which  is  also  used  to  start  the  ma¬ 
chine.  An  operator  wishing  to  trans¬ 
mit  a  message  operates  the  Line 
Break  Switch,  turning  on  his  printer, 
and  signaling  the  central  office.  The 
signal  received  in  the  central  office 
activates  the  direc  tor  which  assigns  a 
link  circuit  to  the  particular  call. 


The  link  circuit  establishes  a  line  be¬ 
tween  the  calling  station  and  the  di- 
rector-translator  control  circuit.  By 
signaling  with  a  one-character  code 
indicating  the  desired  station,  the 
operator  at  a  calling  station  will  be 
connected  with  a  link  circuit  to  the 
desired  station.  In  addition  to  the 
automatic  single-call  feature,  the  1145 
permits  Group  Call  and  Emergency 
All-Call  operations  in  which  the 
e(juipment  alerts  all  unconnected  sta¬ 
tions  through  the  director. 

One  of  the  more  difficult  develop¬ 
ment  programs  involved  the  design¬ 
ing  of  an  Airborne  Teleprinter  in  or¬ 
der  to  extend  the  military  teletype¬ 
writer  network  to  aircraft.  The  sys¬ 
tem  uses  reduced  bandwidth  and  by 
production  of  printed  copv  elimi¬ 
nates  the  need  of  operator  stand-by. 
Weight  and  size  limitations  and  air¬ 
craft  environmental  problems  dic¬ 
tated  changes  in  standard  printing 
mechanisms  because  of  their  bulk 
and  eliminated  the  punched-tape 
method  of  storing  messages  since  it 
refpjired  operator  handling.  Only  by 
replacing  many  of  the  mechanisms 
formerly  em})loyed  in  teletypewriter 
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design  with  electronic  techni(jues  was 
it  possible  to  develop  an  o])erational 
model. 

Smith-Corona  Marchant,  through 
its  basic  research  and  development 
groups,  expects  to  be  of  further  as¬ 
sistance  to  the  Armed  Services  in  the 
solution  of  problems  attendant  upon 
extension  of  present  communication 
systems  philosophies.  We  shall  rely 
on  our  experience  over  the  years  in 
the  development  of  printed  commu¬ 
nications,  plus  our  current  activity  in 
the  development  of  advanced  com¬ 
munications  and  data  processing 
equipments  and  techniques  for  the 
business  community. 
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teleprinter  center 


Interior  view  of  mobile  teleprinter  center 


Kleinschmidt  super~speed  teletypewriters  provide  world’s 
fastest  printed  combat  communications  for  the  U.S.  Army! 


Taking  the  jolts  and  jars  of  movement  by  air  in 
stride,  the  new  Kleinschmidt  telecommunications 
units  handle  printed  messages  at  speeds  up  to  750 
words  a  minute!  Using  these  machines,  developed 
in  cooperation  with  the  U.  S.  Army  Signal  Corps, 
information  on  enemy  movements  could  move 
accurately  and  rapidly  to  friendly  units  widely 


dispersed  under  nuclear  battlefield  conditions.  In 
recognition  of  Kleinschmidt’s  high  standards  of 
quality,  equipment  produced  for  the  U.  S.  Army 
is  manufactured  under  the  Reduced  Inspection 
Quality  Assurance  Plan.  Today,  the  advanced 
commercial  application  of  electronic  communi¬ 
cations  is  unlimited. 


DIVISION  OF  SMITH-CORONA  MARCHANT  INC.,  DEERFIELD,  ILLINOIS 

Pioneer  in  teleprinted  cominunications  systenns  and  equipment  since  1911 
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Thehk  seems  to  l)f  a  conlesl  ^oinjz  >11  in  this  country 
in  wliich  sul)stantiai  rmnihcrs  of  people  are  attempt- 
in**  to  oiitilo  (‘ach  other  in  predicting  exotic  accornplisli- 
mcnts  in  >|)acc  in  the  next  few  years.  In  mv  opinion, 
there  is  n(*c(l  for  more  common  sense  and  good  tecimical 
judgment  to  he  injected  into  this  picture.  My  position 
as  Administrator  of  National  Aeronautics  and  S|)ace 
Administration  (NASA)  compels  me  to  state  my  (’onvic- 
tions  in  these  matters  as  part  of  my  responsihilitv  of 
kee|)ing  the  (Congress  and  the  j)uhlic  fully  and  currently 
informed. 

Iluilding  on  tin?  foundation  of  organization,  ])ersonne], 
|)lant  ass(*ts.  |)rograms  and  problems  transferred  from 
the  National  Advisory  (lommittee  for  Aeronautics 
(NA(^\l.  Ad\ar)ced  Research  Ih'ojects  Agency  (ARPA), 
am  1  the  rnilitai'N  sj-rvices.  N  ASA  was  a  going  concern 
from  the  da\  ue  announced  that  we  were  in  business,  the 
first  of  October  VVe  lacked,  as  did  all  of  the  others 

engaged  in  tin*  space  business,  a  full  realization  of  the 
complexitN  of  tin*  technological  problems  facing  us.  We 
uere  neoplntes — and  probably  still  are — in  our  under- 
stamling  of  tlie  costs  to  he  incurred  in  a  hard-hitting, 
l)roa<llv-has<‘d  natio?ial  space  program.  lUit  we  had — 
and  we  still  have  -entliusiasni  and  real  zeal  for  the  great 
ad\enture  that  still  lies  before  us:  tlie  discovery  of  new’ 
knowledge  alxmt  our  universe  and  the  application  of 
that  m‘w  knowledgf*  and  su|)porti!ig  teclniology  for  the 
benefit  of  mankind  everywliere. 

Now’,  what  we  learned  from  our  successes  and 

failures  of  the  past  year?  And  what  are  we  ])lanning  for 
the  future  as  a  result  of  our  experiences — both  good  and 
had?  Remember,  please,  that  I  am  s})eaking  about  the 
civilian  space  program — not  the  military  program. 

Ifi  the  first  place,  we  have  learned  that  we  are  m)t 
nearly  as  far  advanced  in  space  technology  as  we  had 
thought  or  hoped.  Our  experiences  in  the  space  vehicle 
field  have  been  less  than  completely  satisfactory.  The 
ratio  of  succ(*ssful  launches  to  what  has  been  termed  by 
some  as  “successful  failures”  has  not  improved  very  much 
in  the  past  year.  And  as  soon  as  we  began  to  plan  for 
second  generation  experiments  we  found  that  we  were 
facing  some  hard  facts  of  life  in  the  propulsion  and 
guidance  fields.  Even  today,  every  shot  we  make — either 
by  the  military  or  by  ourselves  in  NASA — is  a  shot  in 
which  there  is  little  or  no  margin  for  even  a  slight  devi¬ 
ation  from  planned  performance  parameters.  In  thrust 
capability,  in  guidance-injection,  mid-course  and  termi¬ 
nal — in  thrust  control — in  all  of  these  areas  there  is  much 
that  must  be  learned  and  applied  before  we  undertake 
the  difficult  missions  we  all  talk  about  so  glibly. 

Secondly,  it  is  becoming  clear  that  we  cannot  and 
should  not  attempt  to  undertake  all  of  the  hundreds  of 
projects  that  are  being  recommended  to  advance  our  un¬ 
derstanding  of  the  space  environment.  W^e  haven’t  the 
manpower,  the  facilities  or  the  funds.  More  important 
than  any  of  these,  however,  is  the  fact  that  it  seems  to 
me  that  we  will  make  progress  faster  if  we  move  at  a 
rate  that  will  enable  us  to  understand  a  bit  more  about 
the  things  we  have  already  done  and  the  information  we 
have  already  acquired  from  successful  experiments  that 
are  behind  us. 

Reliahilily 

Probably  more  than  any  other  single  matter,  the  ques¬ 
tion  that  plagues  all  of  us  is  one  of  reliability.  When  will 
we  be  able  to  count  on  being  successful  in  launching  and 
placing  into  orbit  or  on*  the  desired  trajectory  in  deep 
space  as  many  as  three  out  of  four  of  our  intended  ex¬ 
periments?  \^e  should  admit,  quite  frankly,  that  with 
(Continued  on  page  13) 
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Commanding 

Voice 


Instantaneous,  intelligible  contact  no  matter  how 
exactint?  the  conditions— that  is  the  primary  requirement 
of  communications  in  any  sphere  of  ofTensive  or  de¬ 
fensive  operations. 

To  meet  this  need,  on  the  battlefield,  in  the  air  and 
at  sea,  I'he  Plessey  Company,  in  collaboration  with 
various  Government  Research  and  Supply  Establish¬ 
ments  in  Cireat  Britain,  has  produced  a  comprehensive 
rani?e  of  transmitting  and  receiving  equipment,  each 
spec  ifically  designed  for  its  particular  application. 

I'or  the  British  and  Commonwealth  Armies,  short- 
range  speech  contact  to  armoured  fighting  vehicles  in 
the  forward  areas  is  maintained  with  maximum  clarity 
by  \Md.F.  equipment  incorporating  revolutionary 
improvements  in  electronic  and  mechanical  effu  iency. 
'This  equipment  provides  the  practical  solution  to 
instantaneous  communication  in  mobile  warfare. 

In  meeting  the  dilfercnt  demands  of  the  air  and 


naval  forces,  the  Company  has  developed  and  manu¬ 
factured  Ultra  High  Frecpiency  ecjuipment,  which 
operates  over  the  whole  military  UHF  band  of  225-400 
megacycles,  providing  1750  as  against  the  existing 
5bo  VHF  channels.  (A  variation  is  available  with  50 
Kc/s  bandwidth,  giving  3500  channels.)  Independent 
of  any  other  form  of  radio  communication  activity,  it 
is  free  from  interference  and  fading  and  is  the  most 
advanced  communications  equipment  of  its  kind. 

I'or  accurate,  instantaneous  and  completely  clear  com¬ 
munication,  the  Plessey  system  of  UHF  has  already  been 
adopted asstandard  in  the  Royal  Air  Force,  the  Royal  Xavy. 
the  Navies  of  the  Commonwealth  and  is  also  used  by  tlx* 
Naval  and  Air  forces  of  some  N.A.'F.O.  membercountries. 

'I'he  Plessey  Company  Firnited  is  able  to  provid(‘ 
these  equipments  now  to  authorities  in  all  i)arts  of 
the  world  where  thoroughly  clear  and  reliable  (om- 
munications  are  to  play  a  vital  role. 


PLESSEY  INTERNATIONAL  LIMITED 


ILFORD  •  ESSEX  •  ENGLAND 
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(lislressiFi^^l)  few  exeeptioni^.  we  liave  not  achieved  com¬ 
plete  ^success  in  any  mission  to  date — success  in  the  sense 
tfiat  the  payload  lias  been  injected  into  orhit  or  into  a 
deep  space  trajectory  within  reasonable  limits  of  the 
planned  flight  ohjecti\es  and  in  the  sense  that  the  pa\- 
load  has  performed  its  mission  satisfactorily. 

\ow  lest  you  think  I  am  heinjr  unduly  harsh,  let  me 
hasten  to  say  that  our  competitors  in  the  I  SSR  liave 
reported  only  their  successful  flights  to  date.  We  know 
they  have  had  failures.  W  e  don  t  know,  in  any  instance, 
whethm*  even  their  announced  successes  have  really  come 
an)  closer  to  the  intended  objectives  than  have  ours.  And 
I  am  mindful  of  the  truly  "reat  accomplishments  that 
the  Lnited  States  has  manafjed  in  the  past  two  years  in 
the  space  field.  Indeed,  I  am  proud  to  he  one  of  those 
associated  in  a  responsible  way  with  this  national  effort 
whefe  success  or  failure  may  well  have  implications  far 
hcNond  the  immediate  civilian  or  military  utility  of  the 
experiments  we  attempt. 

We  are  the  one  nation  in  this  world  which  has  devel- 
o})ed  its  position  of  leadership  through  the  application 
of  science  and  technology  to  the  alleviation  of  man’s 
hack-hreaking  burdens  while  continuing  to  protect  the 
rights  of  the  individual  citizen.  For  us  to  play  second 
fiddle  in  this  space  business  is  to  admit  that  we  have 
lost  a  part  of  our  genius  for  experiment — for  taking  a 
competitive  risk — for  searching  out  new  facts  about  na¬ 
ture  that  ultimately  will  im|)rove  the  well-being  of  man- 
kind  everywhere.  Xo.  we  cannot  and  I  am  sure  we  will 
not  fail  to  demonstrate  once  again  that  free  men — when 
challenged — can  rise  to  the  heights  and  overcome  the 
lead  of  those  who  build  on  the  basis  of  the  subjugation 
of  the  rights  of  the  individual  as  they  dictate  to  him  the 
path  he  must  take  in  response  to  the  demands  of  the  state. 

Now  that  may  seem  to  he  a  hit  of  histrionics  but  it  is 
the  creed  by  which  we  must  guide  our  actions  in  the 
days  ahead.  And  we  are  not  going  to  achieve  our  goals 
by  wishful  thinking  about  difficult  technical  problems. 

Look  At  the  Future 

But  Fm  afraid  Fm  being  carried  away  by  my  own 
convictions  about  the  basic  capabilities  that  reside  in  our 
people  while  the  realities  of  this  business  await  atten¬ 
tion.  Having  told  you  very,  very  briefly  about  the  more 
important  bits  of  realism  that  have  been  impressed  upon 
us  during  the  past  year,  let  me  now  tell  you  something 
of  our  thinking  about  the  future. 

First,  as  to  program — we  have  had  to  face  up  to  the 
fact  that  we  simply  cannot  do  everything  that  is  proposed 
either  by  members  of  the  scientific  community,  other 
agencies  or  by  our  own  people.  Some  of  the  firing  sched¬ 
ules  we  developed  eleven  months  ago  lacked  the  realism 
that  now'  characterizes  our  planning. 

Within  the  next  year,  I  think  you  will  be  able  to  note 
an  orderliness  about  the  attack  our  })eople  will  be  making 
in  the  space  sciences  area.  Thus  far  we  have  been  en¬ 
gaged  in  completing  experiments  planned  for  the  Inter¬ 
national  Geophysical  Year.  In  fields  such  as  astronomy, 
meteorology  and  the  plusical  sciences,  we  are  develop¬ 
ing  a  determined  and  well  })lanned  program.  Lead  times 
for  most  of  these  experiments  will  be  long  and  will  call 
for  continuing  high  levels  of  effort  and  support.  Unless 
we  can  achieve  this  goal,  we  will  lack,  ultimately,  the 
underpinning  for  the  entire  space  program  and  may  miss 
the  really  important  discoveries  that  now  lie  hidden  from 
f)ur  view. 

We  plan  to  concentrate  our  initial  efforts  in  deep  space 
o!i  lunar  missions — near  miss,  orbiting  and  hard  and 
soft  landings  of  payloads.  In  this  program  we  will  de¬ 
velop  the  techniques  necessarv  to  accomplish  missions 


into  deeper  space  and  will  use  them  for  such  missions  as 
their  reliability  and  the  opportunity  permits. 

Second — as  to  basic  research  and  advanced  technol- 
ogv — we  expect  to  sup|)ort  greater  effort  in  the  univer¬ 
sities.  other  non-profit  institutions,  and  in  industry  in 
both  basic  research  and  in  advanced  development  of  sys¬ 
tems  components.  In  the  development  of  better  methods 
and  devices  in  the  fields  of  guidance,  control,  telemetry, 
auxiliary  power  units  and  sensors  of  all  tyj)es — in  all  of 
these  areas,  we  see  the  need  for  greater  concentration  of 
effort.  Ihrough  such  actions  we  hope  to  improve  the 
reliabilitv  of  the  systems  which  will  employ  these  com¬ 
ponents. 

Third — as  to  booster  systems — it  is  becoming  increas¬ 
ingly  ap})arent  that  greater  effort  must  be  plai’ed  on  sim¬ 
plification  and  reliability.  As  a  corollary,  it  seems  quite 
clear  that  continued  attention  must  be  given  to  reduction 
in  the  number  and  varieties  of  rockets  and  rocket  booster 
svstems  for  use  in  the  space  business.  It  is  unlikely  that 
these  svstems  will  become  off-the-shelf  production  items 
in  the  foreseeable  future.  With  limited  numbers  of  firings 
in  prfjspect.  reliability  can  be  expected  only  if  the  va- 
rietv  of  svstems  is  kept  at  a  minimum.  It  will  be  cheaper 
to  waste  pavload  space  in  using  a!i  oversize  booster  that 
becomes  reliable  through  continued  use  than  to  tailor 
boosters  for  each  specific  mission  with  the  attendant  low¬ 
ered  reliability  that  surely  will  result  from  infre(|uent  use. 

As  we  move  ahead  in  our  program,  using  newly  devel¬ 
oped  vehicles  of  larger  size  and  with  more  stages,  the 
problems  of  achieving  successful  flights  will  increase. 
Recognizing  the  statistical  success  thus  far  achieved  with 
the  single-  and  two-stage  missiles  and  the  number  of  fir¬ 
ings  required  in  their  development  period,  we  must  ask 
the  question  as  to  the  probable  success  of  a  seven -stage 
vehicle  re(|uired  to  land  a  man  on  the  Moon  and  return 
him  to  Earth.  Clearly,  major  advances  in  research  and 
development  technicjues  leading  to  greater  vehicle  reli¬ 
ability  must  be  accomplished.  Both  the  cost  and  devel¬ 
opment  time  will  be  j)rohibitive  if  vehicle  development 
depends,  as  it  does  now',  so  heavily  on  “trial  bv  fire.” 
As  a  part  of  our  program  we  are  currently  studying 
methods  for  development  that  might  lead  to  earlier  suc¬ 
cess  of  our  flight  vehicles,  and  the  progress  we  make 
here  mav  well  determine  how  long  it  will  take  to  do  the 
advance  missions  that  we  are  all  so  anxious  to  accomplish. 

Finally — as  in  most  other  advanced  technologies — a 
vast  new  area  of  materials  research  is  being  opened  up 
by  our  space  exploration  requirements.  As  you  well 
know',  many  materials  exhibit  different  properties  when 
used  in  radiation  fields  and  in  the  vacuum  of  space. 
These  materials  must  be  improved  or  other  materials 
found  or  developed  to  replace  them.  Magnesium,  for 
example,  sublimates  in  a  vacuum — and  effectively  dis¬ 
appears.  Another  phenomenon — two  moving  metal  sur¬ 
faces  in  a  vacuum  tend  to  weld  together  by  molecular 
adhesion.  Our  engineers  and  scientists  are  facing  many 
such  problems,  but  the  list  is  far  too  long  to  catalogue 
here. 

My  point  is  sim|)ly  this:  we  have  used  up  much  of  our 
missile  technology.  We  have  drawn  heavily  on  our  capi¬ 
tal — the  knowledge  and  experience  accumulated  by  the 
military  services,  by  industry  and  by  NACA  and  others 
over  the  past  10  years  or  so.  We  must  replenish  that 
capital  with  new'  knowledge.  From  here  on  out,  space 
research  is  going  to  be  a  matter  of  the  same  determined 
plugging  away  that  has  characterized  aeronautics  re¬ 
search — and,  indeed,  all  scientific  endeavor. 

As  for  Russian  space  achievements,  we  have  learned 

[Continued  on  pa^e  35) 
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Since  L.iwrcncc  Sperry  first  flew  automatically, 
thousands  of  Sperry  automatic  pilots  ha\e 
been  standard  ecjuipment  on  a  wide  variety 
of  aircraft  —  both  military  and  commercial. 


NOW... FROM  SPERRY 

The  First  Universal  Automatic  Pilot 


REPLACES  COSTLY  CUSTOM  SYSTEMS 

A  revolutionary  5-poiind  power  unit  is  making  avia¬ 
tion  history.  This  “black  box”  is  a  universally  adapt¬ 
able  servo  system  .  .  .  and  the  heart  of  aviation's  first 
Universal  Automatic  Pilot.  The  building  block  system 
will  provide  precise  automatic  control  for  all  types 
of  U.  S.  Army  aircraft,  including  drones.  Below  the 
cost  of  custom-engineered  flight  control  systems,  it 
offers  a  variety  of  installation  “packages”  to  achieve 
exactly  the  desired  degree  of  flight  automation. 

DEVELOPED  BY  SIGNAL  CORPS  AND  SPERRY 

More  than  three  years  of  study  and  development  by 
the  Avionics  Division  of  the  U.S.  Army  Signal 
Research  and  Development  Laboratory,  and  Sperry, 
have  gone  into  the  design  of  the  Universal  system. 

ANY  COMBINATION  OF  COMPONENTS 

By  means  of  a  small  plug-in  computer  capsule,  the 
system  adapts  itself  to  each  aircraft  type.  A  universal 
power  unit  is  installed  for  each  flight  axis  which  it  is 
desired  to  control:  roll,  pitch,  yaw  and  throttle  for 
fixed-wing  aircraft,  plus  collective  pitch  and  rotor  rpm 
for  helicopters.  • 

UNIFIED  COUPLING 

An  automatic  navigation  coupler  gears  the  system  to 
lake  its  commands  from  such  sources  as  vort.ac,  ii.s, 
radar  altimeters,  Doppler  radar,  and  terrain-clearance 
radar  —  selected  by  the  pilot.  A  special  guide  line 
coupler  will  permit  helicopters  to  be  flown  “like  kites” 
from  the  ground. 

LOW  WEIGHT  PLUS  EASE  OF  MAINTENANCE 

Weight  factor  varies  with  the  degree  of  automation 
but  a  full  fixed-wing  system  totals  just  39  pounds;  the 
complete  five-axis  helicopter  system,  only  54  pounds. 
Use  of  the  unique  “building  blocks”  simplifies  main¬ 
tenance  and  significantly  reduces  the  amount  of  elec¬ 
tronic  harnessing  and  other  cabling  required. 

By  pioneering  the  development  of  the  Universal  Auto¬ 
matic  Pilot,  the  Signal  Corps  and  Sperry  have  made 
a  major  contribution  to  airborne  technology,  logistics, 
and  the  entire  field  of  automatic  control. 


(5)  (6) 

(I)  Grumman  YAO-1  Mohawk  (2)  Sikorsky  H-34  Choctaw  (3)  Sikorsky 
H-37  Mojave  (4)  Beech  L-23  Seminole  (5)  De  Havilland  YAC-1  Caribou 
(6)  Vertol  H-21  Shawnee 


SPERRY  PHOENIX  COMPANY,  DIVISION  OF  SPERRY  RAND  CORPORATION.  PHOENIX.  ARIZONA 
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The  fifteen  hundred  mile  radio 
was  working  perfectly,  then  the 
RF  meter  skidded  over  to  zero  and 
the  set  stopped  transmitting.  It  was 
repaired  by  the  truck  driver. 

Riding  towards  the  objective  in  his 
Jeep,  the  Colonel’s  radio  went  out. 
Telling  the  driver  to  continue  driv¬ 
ing,  the  Colonel  reached  back  and 
fixed  it. 

On  a  tank  the  radio  stopped.  The 
squad  leader  diagnosed  the  trouble 
and  replaced  the  defective  part. 

I'his  was  all  very  simple  and  com¬ 
monplace.  Every  serviceman  mobil¬ 
ized  in  this  final  world  war  had  re¬ 
ceived  electronic  repair  instructions 
in  basic  training.  As  I  recall,  the  to¬ 
tal  time  allotted  on  the  training  sched¬ 
ule  was  two  hours  —  probably  more 
than  enough. 

It  all  started  way  back  in  ’57  when 
the  services  were  yelling  for  more 
money  to  train  technicians,  and  even 
more  money  to  keep  them  in  service. 
Neither  program  worked.  More  men 
were  trained  but  a  thankful  civilian 
industry  gobbled  them  up  as  fast  as 
thev  were  trained.  Fact — it  was  the 
rage  in  those  days  to  let  the  services 
pa\  for  your  technical  education. 
^  ou  couldn’t  lieat  it.  You  got  free 
food,  clothing  and  shelter,  while 
learning  a  trade  which  would  pay 
you  an  outside  starting  salary  of 
about  a  hundred  a  week. 

The  additional  pay  didn’t  work 
either.  The  Army'  was,  and  still  is,  a 
non-profit  organization  and  couldn’t 
compete  with  private  industry.  They 
tried  paying  by  MOS  (military  occu¬ 
pation  specialty),  but  this  wasn’t 
enough  and  it  wrecked  what  was  left 
of  the  NCO  prestige  program.  So 
the  whole  drive  was  a  flop  and  the 
button  pushers  in  the  push  button  age 
were  running  out  of  serviceable  but¬ 
tons  to  push. 

That’s  when  they  took  the  tip  from 
that  line  in  the  Caine  Mutiny,  “De¬ 
signed  by  geniuses  to  be  operated  by 
morons,”  and  came  up  with  OPERA¬ 
TION  TILT. 

TILT  saved  the  day.  No  techni¬ 
cians  were  needed  below’  the  division 
level;  everyone  became  a  repair  man. 

Here’s  what  happened  when  that 
long  range  radio  went  out.  The  truck 
driver  opened  the  radio  cover  and 
looked  in.  He  saw’  several  rows  of 
cans,  each  with  a  glowing  neon  light; 
that  is,  all  except  one.  Reaching  in, 
he  pulled  out  this  can  which  had  been 
attached  to  the  chassis  by  a  group  of 
]ilugs  like  a  radio  tube.  He  noted  the 
number  printed  on  the  can,  reached 
in  the  spare  parts  bin,  found  a  can 
with  a  like  number  and  replaced  it 
in  the  radio.  The  set  was  again  push¬ 


ing  electrons  for  fifteen  hundred 
miles.  J  he  defective  can  went  back 
to  Division  for  direct  exchange. 

New’  idea?  FAen  in  1957?  No! 
This  idea  had  been  tossed  about  in 
industry  for  years.  Several  sets  of 
this  ty  pe  had  been  patented  all  over 
the  world.  If  you  read  any  of  the 
science  magazines  back  in  those  days 
you  occasionally  saw  pictures  of 
them.  They  worked  like  this.  Every 
piece  of  electronic  equipment,  simple 
or  complex,  is  the  combination  of 
several  simple  circuits,  such  as  detec¬ 
tor,  oscillator,  or  amplifier.  One  cir¬ 
cuit,  such  as  the  detector,  is  assem¬ 
bled  in  a  can  which  plugs  into  a  pre¬ 
wired  chassis.  The  chassis  contains 
only  the  wires  running  from  can  to 
can.  Nothing  to  short  or  burn  out. 
J  he  reason  this  sy  stem  didn’t  go  over 
in  civilian  industry  was  financial.  It 
would  cost  more  to  replace  the  can 
than  it  would  for  a  radio  repairman 
to  diagnose  the  trouble  and  replace 
individual  parts.  Also  to  have  intro¬ 
duced  this  plan  into  private  industry 
would  have  meant  that  the  company, 
which  introduced  this  system,  would 
have  to  sell  the  repair  cans  to  every 
serviceman  in  the  business  before  the 
radio  could  go  on  the  market.  The 
idea  was  fine  but  no  repairman  was 
going  to  lay  out  money  for  a  radio, 
not  yet  on  the  market,  and  no  indi¬ 
vidual  was  going  to  purchase  a  radio 
which  could  not  be  repaired. 

W  ith  the  Army  the  problem  was 
different.  First,  there  was  no  diffi¬ 
culty  with  selling  the  radios  —  just 
\jut  them  on  the  Tables  of  Organiza¬ 
tion  and  Equipment  (TOE).  Second, 
the  repair  shops  wouldn’t  hesitate  to 
stock  the  parts — put  out  an  order.  So 
there  w'as  no  problem  with  introduc¬ 
ing  operation  TILT  into  the  Army. 

The  initial  costs  were  terrific  but 
the  Army  explained  it  this  way.  First, 
it  eliminated  all  repairmen  in  the  Di¬ 
visions  except  a  few’  at  Division  level. 
That  saved  over  fifty  per  cent  in  per¬ 
sonnel  tied  up  in  repair  work.  This 
saved  money  and  helped  out  in  the 
streamlining  program  which  went  on 
in  ’57.  Then  it  eliminated  all  that 
test  equipment  below  Division.  They 
really  saved  money  there.  Cut  down 
on  some  trucks  too.  They  had  no 
way  of  calculating  the  money  saved 
by  doing  away  with  all  those  spare 
parts  which  got  lost  so  easily  and 
sometimes  mysteriously  disappeared. 

That  was  the  thinking  behind 
TILT.  Here’s  how  it  worked. 

When  you  draw  a  set  of  electronic 
equipment  you  get  the  complete  set — 
plus  an  extra  set  of  cans.  One  for 
every  can  in  the  set.  When  the  can 
or  circuit  is  working  a  neon  light  is 


glowing.  When  the  set  gives  you  any 
trouble,  you  replace  the  can  in  which 
the  neon  light  is  not  burning.  Short¬ 
ly  thereafter  you  go  to  Division  for 
a  direct  exchange,  and  you’re  back 
in  business.  Just  for  the  books,  those 
cans  which  went  back  to  Division  are 
repaired  there  and  placed  back  in 
stock.  Any  improvements  which  de¬ 
velop  are  wired  into  the  cans  before 
they  go  back  in  stock,  and  in  this 
way  the  radio  you  have  now  will  not 
be  obsolete  for  a  long  time  to  come. 

This,  then,  is  the  system  that  solved 
the  big  technician  shortage  back  in 
’57  and  is  still  with  us  today;  of 
course,  we  still  have  sets  that  are  not 
suitable  for  conversion  to  TILT,  but 
our  basic  combat  radios  are  all  un¬ 
der  TILT. 

Next  time  you  are  near  your  radio, 
open  the  lid  and  read  that  repair 
sign.  It  says,  “If  neon  light  not 
burning — replace  can  with  like  num¬ 
bered  can.”  Roy!  Did  we  go  simple 
in  that  push  button  age. 

Of  course,  this  hasn’t  happened, 
but  the  (fuestion  is — why  not? 
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PAGE  COMMUNICATIONS,  LEADERS  IN 
WORLD-WIDE  TELECOMMUNICATIONS,  USES  “MOON  MESSAGE” 
TECHNIQUES  TO  LINK  THE  FREE  WORLD 


Employing  advanced  techniques  similar  to  those  used 
to  reflect  the  first  complete  message  off  the  moon,  Page 
Communications  Engineers  leads  in  planning  and  setting 
up  world-wide  telecommunications  networks.  Recently 
Page  linked  the  NATO  Nations.  Over  the  Atlantic  and 
the  Pacific,  Page  engineered  the  first  transoceanic  scatter- 
propagation  networks  for  clear,  long-distance  transmis¬ 
sion.  Page  works  with  all  the  U.  S.  Armed  Forces,  serves 
on  the  DEW  Line  and  the  Pacific  Missile  Range. 

On  the  African  continent.  Page  combines  troposcatter, 
telephone,  teletype  and  data  communications  to  link 
Morocco,  Spain,  and  the  United  Kingdom.  In  a  joint 
venture,  Page  is  building  a  national  telecommunications 
and  broadcast  system  for  the  Kingdom  of  Libya.  Page, 


through  its  affiliate,  Edison-Pagc,  is  active  in  Italy.  As 
today’s  leader  in  the  field.  Page  Communications  contin¬ 
ually  brings  its  intercontinental  experience  to  advancing 
the  ever-expanding  arts  of  radio,  television,  navigational 
aids,  telemetry  and  wave  propagation. 

Challenging  opportunities  are  available 
for  qualified  engineers. 


na  COMMUNICATIONS 
HMUta  ENGINEERS 


710  Fourteenth  Street,  N.  W.,  Washington  5.  D.  C. 

A  Subsidiary  of  NORTHROP  CORPORATION 

San  Francisco  •  Manila,  P.  I.  •  Guam  •  Honolulu  •  Tripoli 
Madrid  •  Edison-Page,  S.p.A.,  Rome,  Italy 
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DEFENSE 


responsibilities 


by 

R.  A.  GALLAGHER 
SIGNAL  Staff 


I  SPACK  WORK,  the  Advanced  Re- 
search  Projects  Agency’s  (ARPA) 
responsibilities  have  been  lessened 
and  the  U.  S.  Air  Force’s  role  has 
been  increased  considerably  as  a  re¬ 
sult  of  the  recent  Defense  Depart¬ 
ment  decision  calling  for  the  eventual 
assignment  to  the  Air  Force  of  re¬ 
sponsibility  for  the  development,  pro¬ 
jection  and  launching  of  all  military 
space  boosters. 

As  a  consequence  of  this  action, 
certain  space  projects  ^vill  be  trans¬ 
ferred  from  ARPA  to  the  Army, 
Navy  and  Air  Force.  yXRPA  will 
concentrate  on  long  term  research  in 
such  areas  as  advanced  defense  sys¬ 
tems  against  missiles  and  solid  fuel 
research.  The  Air  Force  will  assume 
top  authority  for  space  projects  while 
the  Army  and  Navy  will  be  responsi¬ 
ble  for  payloads  and  ground  support 
cfjuipment  for  space  work. 

Of  tbe  projects  removed  from 
ARPA’s  authoritv.  the  Air  Force  will 
have  control  responsibility  for  Midas 
and  Samos.  Midas  is  the  satellite  to  be 
used  for  early  warning  against  ballis¬ 
tic  missiles  and  Samos  is  a  reconnais¬ 
sance  satellite. 

The  Armv  and  Navy  each  were  as¬ 
signed  control  of  one  space  project 
formerly  under  ARPA’s  jurisdiction. 
A  satellite  navigation  system.  Transit, 
was  transferred  to  the  Navy  and  a 
communications  system,  Notus,  was 
given  to  the  Army. 

ARPA  retains  authority  for  several 
sj)ace  projects — at  least  for  a  while. 
These  projects  are  Courier.  Discover¬ 
er,  Mrs.  V,  Orion,  and  Defender. 

At  the  recent  dedication  of  Inter¬ 
national  •  Telephone  and  Telegraph 
Laboratories  new’  laboratory  at  Nut- 
ley,  N.  J.,  company  officials  outlined 
plans  for  Project  Courier  for  which 
ITT  Labs  has  received  a  subcontract 


from  tbe  I  .  S.  Army  Signal  Corps, 
which  is  the  prime  contractor,  calling 
for  the  design  and  construction  of 
(T)urier’s  vital  ground  communica¬ 
tions  stations.  Under  Project  Courier, 
satellite  “messenger”  will  be  orbited 
300  miles  above  the  earth  at  a  speed 
of  20,000  miles  per  hour  making  a 
complete  round-the-world  trip  every 
hour  and  20  seconds.  Information 
previously  stored  in  three  strategical¬ 
ly  located  ground  stations  will  be 
received  and  recorded  by  the  satellite 
as  it  passes  overhead.  When  the 
space  vehicle  reaches  an  area  within 
visual  range  of  the  station  to  which 
messages  are  addressed,  a  coded  com¬ 
mand  will  direct  the  satellite  to  “un¬ 
load.’"  (Courier’s  ability  to  provide 
-.direct,  high-caj)acity  communication 
between  two  points  separated  by  as 
manv  as  3.000  miles  will  be  achieved 
th  rough  the  use  of  satellites  capable 
of  receiving  and  transmitting  radio 
signals. 

The  ground  stations,  while  receiv¬ 
ing  messages  stored  in  the  satellite, 
will  transmit  back  to  Courier  on  a 
different  frequency,  traffic  destined 
for  other  locations.  By  “sending”  at 
extremely  high  rates  while  the  satel¬ 
lite  is  in  view  of  each  ground  station, 
it  will  be  possible  to  have  a  message¬ 
handling  capacitv  equivalent  to  20 
teleprinters  operating  continuouslv  at 
the  rate  of  100  words  per  minute. 

Economical  world-wide  television 
can  be  made  practical  through  satel¬ 
lite  relaying,  according  to  Henri 
Busignies.  President  of  ITT  Labora¬ 
tories.  “This  can  be  accomplished.” 
he  said,  “by  a  system  for  which  Proj¬ 
ect  Courier  is  actually  the  advance 
guard.”  Essentially,  this  world  wide 
communication  network  consists  of 
three  durable  satellites  with  active 
repeaters  orbiting  the  earth  in  the 


equatorial  plane  at  an  altitude  of  22,- 
300  miles.  The  satellites  will  orbit 
the  earth  at  the  same  rate  the  earth 
rotates  on  its  axis;  consequently,  each 
satellite  will  remain  stationary  with 
respect  to  the  earth’s  surface  and  will 
have  an  orbit  ])eriod  of  about  21* 
hours.  By  stationing  one  satellite 
every  120  degiees  about  the  orbit, 
and  three  ground  stations  at  Athens, 
Tokyo  and  Houston,  world-wide  tele¬ 
phone,  television  and  teleprinter  cov¬ 
erage  can  be  obtained,  excluding 
polar  regions.  W  ith  appropriate 
ground  netw’orks,  it  will  be  possible 
to  establish  a  world-wide  telephone 
dialing  svstem. 

As  for  Project  Discoverer,  Defense 
Department  officials  believe  it  will  be 
transferred  to  the  Air  Force  at  a  later 
date.  Discoverer  includes  the  series  of 
polar-orbiting  satellites  which  arc  re- 
gai’fled  as  the  military  step  toward 
the  man-in-space  program. 

It  is  not  known  whether  Mrs.  V. 
Orion,  and  Defender  will  remain  per¬ 
manently  under  ARPA’s  control.  It 
is  probable  that  they  wdll  be  trans¬ 
ferred  to  one  of  the  Services  at  a  fu¬ 
ture  time.  Mrs.  V  is  the  program 
designed  to  conduct  the  research  nec¬ 
essary  to  jiroduce  a  maneuverable, 
recoverable  space  vehicle.  Orion  is 
the  study  of  the  ])ossibility  of  using 
controlled  nuclear  detonations  to  pro- 
|)el  a  rocket.  Defender  is  the  entire 
ARPA  effort  in  the  field  of  ballistic 
missile  defense,  consisting  of  more 
than  30  programs. 

Much  interest  has  been  focused  on 
Project  Saturn  as  a  result  of  the 
recent  statement  by  Maj.  Gen.  John 
B.  Medaris,  Commander  of  the  Army 
Ballistic  Missile  Agency,  to  the  effect 
that  the  project  is  being  delayed  by 
a  fund  shortage.  Work  on  Saturn,  a 

(Continued  on  page  19) 
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There  arc  7,600  dofR  fihoii'n  here. 
This  Is  the  intnihrr  of  rnfiincrrs  In  the 
cl(/hf  (llrlslons  of  Martin.  Atnl  40  prirrnf 
of  fhrsr  —  the  0.000  dots  In  the  clrrli — 
ore  eject ronles/ elect rlenl  enfilnccrs. 

Jt  Is  this  spec l(d lied 
cn p(d)ll It u  that  enoldes  Martin  to  dereJop 
elect ronie  si/stenis  lehieh  a nt lel pate  the 
e.raetlnf/  demands  of  the  misslle-s/iaee  ape. 

K.ra  ni  pJe :  A  Martin  eJ  ret  ronie 
sifstem  Inioien  as  Master  Operations  Control  (MOV) 
has  heen  a  rItaJ  factor  In  the  e.reeptionaJ  performanee. 

of  TIT  AS.  Bij  antoniatleaJJ  n 
eheelCnip  the  hundreds  of  si/stems  neeessaru 

to  sneeessfal  fJlpht, 
MO('  laiK  reniored  niaeh  of  the  human  error 
from  eomjil leated  eoantdoirn  proeednres. 


launching  rocket  with  1,500,000 
pounds  thrust,  presently  is  being 
carried  forward  by  the  Army  under 
its  contract  with  ARPA.  Congression¬ 
al  approval  of  recent  Executive  action 
wdll  place  Saturn  under  NASA. 

It  is  believed  that  the  Defense  De¬ 
partment’s  “take-ARPA-out-of-space” 
action  was  j)rompted  by  Congression¬ 
al  evaluation  of  ARPA’s  expensive 
budget.  An  unconfirmed  report  states 
that  defense  oflicials  are  of  the  opin¬ 
ion  that  the  Services  would  have  a 
better  chance  of  getting  funds  appro¬ 
priated  from  Congress  for  the  space 
projects  than  the  space  agency.  Also, 
the  action  was  taken  to  clarify 
ARPA’s  })osition  in  relation  to  the 
work  being  done  by  the  various 
Services.  While  ARl^A  was  created 
originally  to  take  charge  of  highly 
ad  vancerl  research  and  development 
j)rojects,  the  Army,  Navy  and  Air 
Force  were  supposed  to  he  responsible 
for  projects  in  or  close  to  the  produc¬ 
tion  stage.  However,  it  was  difhcult 
to  draw  the  lines  of  jurisdiction.  As 
a  result,  ARPA  and  the  Services  often 
\  ied  annmg  themselves  for  j)rograins 
and  fimds. 

With  ARPA  being  eased  out  of 
the  space  field,  it  seems  only  natural 
that  the  Navy  and  the  Army  should 
be  greatly  concerned  over  the  Air 
Force’s  increased  control  responsi¬ 
bilities  of  space  work.  Several 
months  ago  the  Department  of  Navy 
submitted  a  proposal  for  considera¬ 
tion  and  action  to  the  Joint  Chiefs  of 
Staff  for  the  establishment  of  a  joint 
space  command  with  the  responsi¬ 
bility  for  the  command  function  ro¬ 
tating  among  the  three  Services. 
Should  this  proposal  be  acted  upon 
favorably  l)y  the  Joint  Chiefs  of  Staff 
in  the  immediate  future,  it  may  very 
well  affect  the  reallocation  of  space 
projects.  As  it  now  stands,  both  the 
NavN  and  the  Army  figure  not  onlv 
to  lose  control  of  some  of  their  work 
projects  to  the  Air  Force,  but  also 
there  is  the  possibility  that  the  Navv’s 
Polaris  may  be  affected  as  was  the 
Army’s  Ballistic  Missile  Agency  at 
Huntsville,  Alabama,  recently. 

Under  the  Defense  plan  as  it  now 
stands,  Secretary  of  Defense  Neil 
McElroy  will  set  the  date  of  the 
actual  transfer  of  the  projects  from 
ARPA  to  the  Services.  When  the 
projects  are  transferred,  which  should 
be  within  a  year,  the  money  involved 
will  go  to  the  service  selected.  The 
five  projects  being  shifted  to  the 
Services  account  for  more  than  50 
per  cent  of  ARPA’s  $540,000,000 
budget  for  this  fiscal  year. 
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a  new  era 
in  the  art 
of  combat 
surveillance 
through 

INDUSTRY- 

MILITARY 

COOPERATION 


by  RICHARD  L.  BEAM 

Executive  Vice  President 
Hazeltine  Electronics  Division 
Hazeltine  Corporation 

remarks  hy  BrigatUer  General  Jf,  17.  Thames. 
Commanding  General,  I  .  S.  Army  Combat  Surveillance  Agency 


F 

JL  OK  S()\fK  VKAKS  HOW,  companies 
in  the  electronics  industry  working  in 
liarinony  with  the  military  services 
and  their  development  laboratories 
have  created  equipment  and  systems 
which  have  contributed  immeasur¬ 
ably  to  the  advancement  of  the  art. 

Hazeltine  has  been  proud  of  its 
roles  in  such  achievements  in  the 
IF'F,  anti-submarine  warfare,  air¬ 
borne  early  warning,  data  processing 
and  computer,  ground  radar  and 
other  fields. 

The  Army  Combat  Surveillance 
Agencv’s  newest  front-line  radar  set. 
the  AX/TPS  -25,  is  a  current  exam¬ 
ple  of  the  effectiveness  of  close  co¬ 
operation  between  industry  and  the 
military  services.  In  this  case,  Hazel¬ 
tine  Electronics  Division  under  the 
guidance  of  the  United  States  Army 
Signal  Research  and  Development 
Laboratory,  designed,  developed  and 
produced  a  high-powered,  ultra-sen¬ 
sitive  radar  which,  according  to  the 
Army’s  Deputy  Chief  of  Staff  for 
Logistics,  “heralds  a  new  era  in  the 
art  of  combat  surveillance.”* 

Tests  at  the  United  States  Army 
fdectronics  Proving  Ground  at  Fort 
Huachuca,  Arizona,  proved  that  our 
engineers  accomplished  their  objec¬ 
tives — high  reliability  and  accuracy 
of  target  acquisition  up  to  20,000 
yards.  The  TPS-25  is  operable  in  all 
weather  and  in  darkness  unpenetra¬ 
ble  by  the  human  eye.  Through  an 
aural  presentation,  this  doppler  pulse 
radar  can  detect  and  distinguish  be¬ 
tween  various  moving  targets,  includ¬ 
ing  a  walking  or  crawling  man,  a  ve¬ 
hicle.  a  tracked  vehicle  and  a  train 
as  well  as  groups  of  these  targets. 
I'he  j)ortion  of  energy  received  from 
a  moving  target  is  shifted  in  fre¬ 
quency  through  the  doppler  effect. 
The  resulting  frequency  shift  pro¬ 
duces  a  tone  which  is  presented  au¬ 
rally  to  the  operator.  Various  com¬ 
ponent  tones,  such  as  those  produced 
by  the  movement  of  arms  and  legs  of 
personnel  and  the  tracks  or  wheels 
of  veliicles.  are  also  heard  1)\  the  op¬ 
erator.  An  experienced  operator  can 

*fj.  (General  Carter  B.  Ma^riuler, 
testimony  before  House  of  Represen¬ 
tatives  Defense  Appropriations  Sub¬ 
committee.  May  1959. 


differentiate  between  various  types  of 
targets  by  recognizing  their  charac¬ 
teristic  sounds. 

Much  j)ublicity  has  been  given  to 
this  radar’s  ability  to  distinguish  be¬ 
tween  men  and  women  walking  at 
great  distances.  This  is  possi})le  be¬ 
cause  a  woman’s  steps  are  normally 
shorter  and  quicker  and  her  move¬ 
ments  more  complex  than  those  of  a 
man,  and  the  set  is  sensitive  enough 
to  distinguish  the  differences.  (See 
figure  1) 

"I'he  excellent  tactical  performance 
of  the  TPS-25  has  been  demonstrated 
under  actual  field  conditions;  and, 
according  to  the  Army  Combat  Sur¬ 
veillance  Agen(;y,  these  sets  are  cur¬ 
rently  in  field  use  overseas.  Ibis 
radar  is  not  only  capable  of  detect¬ 
ing  and  distinguishing  targets  at 
long  range,  it  can  locate  them  as  well. 
An  analog  computer  is  utilized  to 
present  accurate  target  location  on 
digital  counters.  The  radar  is  normal¬ 
ly  operated  in  a  mode  which  auto¬ 
matically  searches  an  assigned  area 
for  an  aural  indication  of  target 
movement  such  as  infiltrating  troops 
or  vehicles.  By  the  use  of  appropriate 
controls,  the  operator  can  track  and 
pinpoint  the  detected  movement. 

An  oscilloscope  and  automatic  plot¬ 
ting  table  are  also  provided  as  opera¬ 
tor  aids.  The  oscilloscope  displays 
both  fixed  and  moving  targets  in  a 
1,000-yard  range  segment  under  sur¬ 
veillance.  It  also  indicates  a  gate 
designating  the  OO-yard  segment 
being  examined  at  any  given  time. 
The  area  being  scanned  by  the  radar 
can  be  observed  through  a  moving 
sf)ot  of  light  which  shines  through 
the  standard  Army  area  map  on  tlie 
plotting  table. 

Transportable  in  its  shelter  by  heli- 
coi)ter.  truck  or  small  two-wheel 
trailer,  the  radar  can  be  placed  in 
operation  by  a  four-man  team  in  ap¬ 
prox  ima  tel  v  a  half  hour.  A  three- 
section.  25-foot  liigh  antenna  mast 
and  r  *moted  c  abh^s  })rf)vide  freedom 
of  choice  of  aJiteiina  site  commen¬ 
surate  with  terrain  conditions. 

Power  is  })ro\ided  for  the  radar 
set  from  a  5  kw.  lOO  cps  generate, r 
The  peak  ])ulse  energy  power  radi¬ 
ated  from  the  antenna  is  12  kw.  This 
i Continued  on  pa^e  56) 
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—  GOVERNMENT  — 

THE  FIRST  U.  S.  MOON-ORBIT  SHOT  may  be  attempted  in  the  early  part  of  November,  when 
the  moon  is  at  its  closest  distance  to  the  earth  if  preparations  can  be  completed 
by  then.  The  shot  will  use  a  new  guidance  system  called  AGS,  or  Advanced  Guidance 
System.  The  late  September  explosion  of  an  Atlas-Able  rocket  on  its  Cape  Canavaral 
launching  pad  cancelled  United  States’  hopes  to  put  a  vehicle  into  orbit  around  the 
moon  during  early  October  to  match  Russia’s  successful  moon  shot  which  heralded 
Khrushchev’s  visit  to  this  country. 

U.S.  WILL  LAUNCH  TEN  RESEARCH  ROCKETS  THIS  MONTH  in  connection  with  International 
Rocket  Week,  November  16-22,  according  to  the  National  Academy  of  Sciences.  The 
research  rockets,  part  of  the  United  States  program  for  International  Geophysical 
Cooperation-1959,  will  include  four  from  Wallops  Island,  Va.  ;  three  from  Fort 
Churchill,  on  Hudson  Bay  in  Canada;  two  from  Eglin  Air  Force  Base,  Fla.,  and  one  from 
White  Sands,  N.  Mex. 

U.  S.  ATOMIC  AIRCRAFT  PLANS  have  received  top  priority  from  the  Senate-House  Atomic 
Committee.  The  Congressional  group  urged  that  the  United  States  speed  up  its  efforts 
to  put  a  nuclear-powered  plane  into  flight  as  soon  as  possible  in  order  to  "provide 
a  boost  to  world  confidence  in  America’s  scientific  capability."  The  Committee  sug¬ 
gested  that  the  Atomic  Energy  Commission  be  given  full  authority  for  conducting  the 
atomic  aircraft  program.  Up  to  now  responsibility  for  the  program,  which  has  been 
carried  on  for  the  past  13  years  on  an  on-and-off  basis,  has  been  shared  by  the  AEC 
and  the  Defense  Department. 

AIR  FORCE  ARDC  will  be  realigned,  according  to  Lt.^Gen.  Bernard  A.  Schriever,  Air 
Research  and  Development  Command  Commander.  The  principal  features  of  the  realign¬ 
ment  are  a  streamlining  of  the  headquarters,  and  a  functional  grouping  of  the  cen¬ 
ters  and  sub-commands.  The  headquarters  will  have  six  principal  divisions:  plans, 
research  and  engineering,  intelligence,  material,  personnel  and  comptroller. 

NAVY  SCIENTISTS  STUDY  SOLAR  X-RAYS  detected  during  a  recent  series  of  rocket  shots 
from  Point  Arguello,  Calif.  According  to  Dr.  Herbert  Friedman,  Superintendent  of 
the  Naval  Research  Laboratory’s  Atmosphere  and  Astrophysics  Division,  the  X-rays  are 
generated  by  extremely  hot  areas  located  in  the  corona  of  the  sun  and  have  energies 
up  to  80,000  volts.  Instruments  in  two-stage  Nike-Asp  rockets  were  used  to  conduct 
the  twelve  shots,  eight  of  which  were  successful. 

FAA  TO  DIRECT  AIR  TRAFFIC  CONTROL  now  handled  by  the  military  services,  according  to 
E.  R.  Quesada,  Federal  Aviation  Agency  Administrator.  The  transfer,  which  will  take 
about  two  years  to  complete,  will  bring  a  reduction  both  in  personnel  and  funds 
needed  to  keep  the  air  stations  in  operation.  Designated  as  Project  Friendship, 
the  transfer  is  in  line  with  the  Federal  Aviation  Act  of  1958  which  established  the 
FAA  as  an  independent  unit  to  develop  and  operate  a  unified  military-civilian  air 
navigation  and  traffic  control  system. 

A  CHANGE  AT  USAF  AIR  MATERIEL  COMMAND’S  AERONAUTICAL  SYSTEMS  CENTER  has  placed  staff 
production  responsibility  over  more  than  30  weapon  and  support  systems  under  the  con¬ 
trol  of  the  new  Directorate  of  Production.  Headed  by  Colonel  W.  R.  Carter  and 
staffed  by  about  30  people,  this  Directorate  will  assure  that  the  systems  are  pro¬ 
duced  on  time  with  consideration  given  to  reliability  and  economy. 

NASA  PLANS  FOR  ASTRONAUTS  have  been  changed.  The  National  Aeronautics  and  Space 
Administration  has  decided  against  firing  an  astronaut  1800  miles  out  across  the  At¬ 
lantic  in  an  Atlas  ballistic  missile.  Instead,  the  first  American  space  man  will  go 
from  short-range  test  flights  in  Redstone  rockets  to  full-scale  satellite  launchings 
with  the  Atlas  ICBM.  The  Redstone  rocket  launchings  tentatively  are  scheduled  to 
start  next  spring. 
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NAVY^S  "BIG  DISH"  and  reported  to  be  the  world's  largest  radio  telescope  is  being 
erected  in  Sugar  Grove,  West  Virginia.  Called  the  Naval  Radio  Research  Station,  the 
20,000-ton  facility  will  enable  the  Naval  Research  Laboratory  scientists  to  tune  in 
radio  signals  emitted  by  stars  as  far  as  33  billion  light  years  out  in  space.  Sched¬ 
uled  for  completion  in  1962,  the  telescope  will  be  electronically  controlled.  The 
largest  radio  telescope  now  in  operation  is  located  at  Jodrell  Bank,  England. 

PENTAGON  ACTION  ON  HIGH-ENERGY  FUEL  PROGRAMS  has  resulted  in  the  shutdown  of  a  large, 
high-energy  boron  fuel  plant  in  Buffalo,  N.  Y.,  which  Olin  Mathieson  Chemical  Corp. 
was  to  operate  for  the  Air  Force.  Another  high-energy  plant  that  Callery  Chemical 
Corp.  operated  for  the  Navy  in  Muskogee,  Okla. ,  is  being  retained  on  a  stand-by 
basis.  These  actions  follow  recent  cancellation  of  high-energy  fuel  programs  being 
developed  for  the  B-70  bomber  and  other  future  weapons. 

NASA  LITTLE  JOE  BOOSTER  ROCKET  hoisted  a  dummy  space  capsule  with  an  inert  escape 
rocket  system  to  an  altitude  of  40  miles  above  the  Atlantic  in  its  successful  first 
launching,  October  4,  from  the  National  Aeronautics  and  Space  Administration's  re¬ 
search  station  at  Wallop's  Island,  Va.  Neither  the  dummy  capsule  which  is  similar 
to  the  one  that  will  carry  the  astronauts,  nor  the  escape  system  contained  instru¬ 
ments.  A  24-foot,  30,000-pound  rocket,  the  Little  Joe  is  being  used  in  unmanned, 
non-orbit  tests. 

AN  AIR  FORCE  RADAR  ANTENNA  to  warn  against  enemy  air  attack  is  being  tested  for  use 
with  the  nation's  Semi-Automatic  Ground  Environment  (SAGE)  defense  network.  Devel¬ 
oped  by  Raytheon  Co.,  for  the  Air  Force,  the  rotating  50-ton  system  is  one  of  the 
Air  Force's  m^ost  modern  "heavy-weight"  radars  designed  to  feed  advanced  warning 
data  into  a  central  combat  center,  according  to  the  Defense  Department.  Final  sys¬ 
tem  tests  are  expected  to  begin  shortly  at  Houma  Air  Force  station.  La. 

CONTRACTS ;  ARMY ;  Raytheon  Co.,  supplemental  engineering  services  and  ground  sup¬ 
port  equipment  for  the  Hawk  missile,  $30,162,502;  Martin  Co.,  continuation  of  work 
on  the  Pershing  solid  propellant  surface-to-surface  missile  system,  $24,000,000. 

NAVY ;  McDonnell  Aircraft  Corp.,  production  of  F4H-1  all-weather  fighter  jet  air¬ 
craft,  $137,600,000;  Lockheed  Aircraft  Corp.,  production  of  P3V-1  turbo-prop  anti¬ 
submarine  warfare  landplanes,  $67,800,000.  AIR  FORCE;  General  Electric  Co.,  produc¬ 
tion  of  Thor  IRBM  nose  cones,  $29,000,000;  Sperry  Gyroscope  Co.,  production  of  APN- 
59  radar  equipment  for  use  in  Strategic  Air  Command's  jet  tankers,  $5,250,000. 


—  INDUSTRY  — 

WESTINGHOUSE  ELECTRIC  CORP.  received  the  first  Mamie  Doud  Eisenhower  Award  for  con¬ 
tributions  to  nuclear  propulsion.  The  award  was  presented  to  Mack  W.  Cresap,  West- 
inghouse  President,  on  October  16,  in  recognition  of  the  pioneering  work  done  by 
Westinghouse  which  "made  it  possible  for  the  United  States  to  be  first  in  the  vital 
field  of  nuclear  marine  propulsion."  To  be  given  annually,  the  award  commemorates 
the  christening  by  Mrs.  Eisenhower  last  July  of  the  Savannah ,  the  world's  first 
nuclear  merchant  ship. 

CONVAIR,  DIVISION  OF  GENERAL  DYNAMICS  CORP.  has  announced  that  the  Air  Force  B-58 
Hustler,  which  the  company  built,  can  avoid  radar  detection  by  flying  within  500 
feet  of  the  ground.  Going  700  miles  per  hour,  the  Hustler  recently  made  such  a 
ground-hugging  flight  from  Texas  to'^  California.  The  test  shows  that  the  B-58  has 
"penetration  capabilities  greater  than  any  other  aircraft  in  existence,"  said  Frank 
W.  Davis,  manager  of  Convair's  Fort  Worth,  Texas,  plant. 

EWEN  KNIGHT  CORP.  dedicated  a  new  30,000  square  foot  installation  at  East  Natick  In¬ 
dustrial  Park,  Mass.,  recently.  Designed  by  Cerel-Perini  Associates,  Inc.,  the 
plant  will  provide  advanced  facilities  for  the  company  to  manufacture  receivers  and 
radiometers  for  use  in  receiving  signals  from  other  planets.  One  of  the  current 
Ewen  Knight  projects  is  a  radio  sextant,  which  will  navigate  a  ship  using  radio 
frequency  radiation  from  celestial  bodies. 

PERKIN-ELMER  CORP.  West  German  subsidiary  has  received  a  $30  million  contract  to 
produce  Sidewinder  infrared  guided  air-to-air  missiles  for  NATO  nations.  Bodensee- 
werk  Perkin-Elmer  &  Co.  will  assume  full  systems  responsibility  for  the  program  and 
will  handle/directly  about  a  third  of  the  contract  including  production  of  the  guid¬ 
ance  systems,  assembly  and  test  of  the  missile. 


( Conti  Tilled  on  jiage  30) 


22 


SIGNAL.  NOVEMBER.  1959 


RIOIO 

BElRiNG 


DISTANCE 
NAUTICAL  MH.ES 


Hoffman  test  equipment  checks  TACAH*  accuracy -on  the  bench  or  in  the  cockpit 


TACAN  tells  the  pilot  which  way  and  how 
far  to  his  base,  station,  or  carrier  in  any 
kind  of  weather— a  good  reason  why  his 
AN/ARN-21  performance  must  be  next 
to  perfect. 

To  maintain  the  high  degree  of  accuracy 
engineered  into  airborne  TACAN  equip¬ 
ment,  Hoffman  Laboratories  has  devel¬ 
oped  specialized  test  equipment  to  check 
function  and  accuracy  on  the  ground^ 
before  a  flight  or  after  repair. 

Compact  and  rugged  Hoffman  simulators 
can  be  carried  and  installed  as  standard 
test  gear  to  every  operating  site  or  repair 
station— military,  commercial,  govern¬ 
ment  or  private  installations.  Write  for 
further  details. 

*TACtical  Ai r  v iga t ion 


HLM03  BEACON  SIMULATOR  dupli¬ 
cates  all  functions  of  the  AN/URN-3 
surface  beacon.  Tests  ARN-21  for  full 
azimuth  and  entire  range,  closure  and 
departure  speeds,  surface  beacon  iden¬ 
tity  tone  and  decoding  functions.  For 
bench  test  or  cockpit  check.  Available 
on  60-day  delivery. 


HLI-119  TACAN  TEST  INSTRU- 
MENT.  Portable  unit  tests 
accuracy  of  ARN-21  airborne 
TACAN  in  the  cockpit  of  air¬ 
craft  on  the  ramp  or  carrier 
deck.  Checks  accuracy  of  range 
and  bearing  at  pre-set  points 
and  identification  signals. 
Availability  on  request. 


TRAINING  SCHOOL 

Classes  on  use  of  Hoff¬ 
man  TACAN  test 
equipment  are  now  in 
progress  at  the  Hoff¬ 
man  plant,  and  quali¬ 
fied  field  personnel  are 
available  to  conduct 
class  instruction  at  op¬ 
erating  sites  or  bases. 


3740  South  Grand  Avenue,  Los  Angeles  7,  California 


HOFFMAN  LABORATORIES  DIVISION 


Missile  Support  Equipment  *  Radar  •  Communications  •  Electronic  Countermeasures  •  Navigation 
Semiconductor  Applications  •  Electro-Mechanical  Equipment  •  Weapons  Systems 


Significant  developments  at  Hoffman  have  created  positions  for  scientists  and  engineers  of  high  calibre.  Please  address  inquiries  to  Vice  President,  Engineering 
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by  HENRY  W.  PHILLIPS 

THE  EVOLUTION  OF  A  NATIONAL  DEFENSE  WEAPON  SYSTEM 

Manager,  BMEWS  Operations  Administration 

Radio  Corporation  of  America 


Approximately  80  per  cent  of  the  products  and  serv¬ 
ices  furnished  to  present-day  weapon  systems  by  the 
electronics  industry  were  not  available  as  recently  as  10 
years  ago.  This  is  not  surprising  when  we  consider  the 
evolution  of  the  weapon  system  concept  and  the  rapid 
development  of  i^ew  electronic  and  mechanical  compo¬ 
nents.  Only  since  the  early  days  of  World  War  II  have 
we  seen  the  results  of  advanced  development  and  applica¬ 
tion  of  such  techniques  and  equipments  as  jet  propulsion, 
nuclear  and  thermonuclear  weapons,  atomic  power,  mis¬ 
siles,  satellites,  automatic  fire  control  systems,  digital 
computers,  automatic  displays,  automatic  checkout  equip¬ 
ment,  and  many  others. 

During  World  War  I,  weapon  systems,  as  we  now  in¬ 
terpret  the  term,  were  unknown.  Officers  evaluated  battle 
situations  and  issued  orders  to  men  who  took  action  with 
manual  weapons — rifles,  bayonets,  machine  guns,  and 
artillery.  As  a  result,  military  operations  were  slow  and 
inefficient  by  our  present  standards. 

Shortly  before  and  during  World  War  II,  techniques 
and  equipment  were  refined  so  that  elTective  electronic 
weapon  systems  became  a  reality.  The  first  such  system 
invf)lved  antiaircraft  weapons.  Antiaircraft  guns  were 
controlled  manually  or  semi-automatically,  based  on  in¬ 
formation  obtained  from  sound  and  optical  trackers, 
search-lights,  computers,  and  gun  directors.  Unfavorable 
weather  seriously  hampered  operations,  hpwever,  and 
search-lights  revealed  the  position  of  antiaircraft  units. 
The  development  of  radar  radically  changed  the  system. 
Detection  became  j)ossihle  under  all  weather  conditions 
and  at  ranges  of  seyeral  hundred  miles.  The  next  step 
electronically  united  the  radars,  computers,  and  guns  for 
accurate  fire  control.  This,  then,  yvas  a  simple  integrated 
yveapon  system. 

Many  other  achievements  occurred  during  World  War 
II  that  led  to  complex  yveapon  systems:  advanced  jet  air¬ 
craft  engines  were  deyeloped;  guided  missile  work  was 
begun;  advanced  fire  control  systems  were  developed  for 
ground,  shipboard,  and  airborne  applications,  and  nuclear 
energy  yvas  harnessed  as  a  yveapon  and  as  a  source  of 
poyver. 

Since  the  end  of  World  War  II,  some  of  the  greatest 
advances  in  the  defense  program  have  been  accomplished 
in  the  electronics  field.  Radars,  computers,  and  com¬ 
munication  equipment  have  been  greatly  refined.  Trans- 
sistors,  printed  circuitry,  and  microminiature  modules 
have  contributed  tremendously  to  our  superior  electronic 
equipment.  Undoubtedly,  the  development  and  applica¬ 
tion  of  miniaturized  electronic  components  is  helping  us 
to  maintain  our  position  as  a  yvorld  leader  in  perfecting 
yveapon  systems. 


A  specific  development  by  the  Radio  (Corporation  of 
America  in  recent  years  has  been  the  Bumblebee  pre¬ 
cision  tracking  and  guidance  radar.  The  radar  was  the 
result  of  a  program  that  RCA  undertook  shortly  after 
World  War  II  for  the  Applied  Physics  Laboratory  of 
Johns  Hopkins  University,  bests  on  the  equipment  proved 
that  its  extreme  accuracy  made  it  suitable  as  a  precision 
tracking  and  guidance  rarlar  for  guided  missile  systems. 
Bumblebee  then  became  the  forerunner  of  several  high- 
accuracy  radars. 

Figure  1  illustrates  such  a  radar  (A!\  FPS-161  that 
has  been  used  in  tracking  missiles  during  test  flights. 
Data  obtained  from  tracking  the  missiles  are  recorded 
in  such  form  that  they  can  he  used  immediatelv  yvithout 
extensive,  time-consuming  data  reduction  and  analysis. 
The  Naval  Research  Laboratory  has  found  this  radar  to 
he  the  most  accurate  of  its  type  ever  to  be  deyeloped. 

This  and  similar  instrumentation  radars  have  been  rn- 
dered  for  use  at  many  I  nited  States  missile  test  ranges, 
including  (^ape  Canaveral.  White  Sands  Missile  Range, 
Naval  Air  Missile  Jest  Center  at  Point  Mugu.  and  Naval 
Ordnance  J  est  Station.  J  he  radars  could  also  he  adapted 
to  serve  as  flexible  surveillance  radars  by  scanning 
through  a  selected  sector  to  |)roy  ide  desired  coverage. 

Another  example  of  the  application  of  j)recision  radar 
can  he  found  in  tin*  tracking  radar  of  the  TALOS  De¬ 
fense  Unit.  J  he  radar  is  installed  in  an  evaluation  sys¬ 
tem  at  White  Sands  Missile  Range  to  track  and  illuminate 
targets  during  syst(*m  operation. 

1  he  process  of  adapting  the  Talos  missile  for  land  use 
in  the  defense  unit,  originally  conceived  for  the  Air  l’  <nce. 
yvas  undertaken  by  R(]A  and  the  unit  installed  in  80 
months  at  White  Sands  as  an  evaluation  unit.  Noy\  ojier- 
ated  by  the  Army,  the  unit  includes  tyvo  tracking  and 
illumination  radars,  four  guidance  radars,  tyvo  missile 
launchers  yvith  missile  magazines,  and  support  equipment. 

During  system  operation,  the  onlv  necessary  personnel 
required  for  operation  are  in  the  Fire  Control  Room.  The 
operators  in  the  room  merely  monitor  the  system’s  oper¬ 
ation  during  the  fully  automatic  mode  of  tlie  system.  The 
human-engineered  consoles  permit  constant  monitoring 
and  immediate  action  to  inject  elements  of  human  judg¬ 
ment  l)y  the  o[)erators  if  they  deem  such  action  to  he 
necessary.  The  automatic  mode  permits  automatic  target 
acquisition  and  destruction.  Tests  on  target  drones  have 
revealed  that  automatic  operation  of  the  system  provides 
high  fire  ])oyver,  great  accuracy,  high  kill  probability, 
and  excellent  reliability.  With  its  automatic  checkout 
equipment,  the  system  can  be  checked  out  in  about  15 
minutes,  yvhereas  normal  checkout  yvould  require  several 
{Continued  on  page  26) 
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(Hgure  1)  Precision  instrumentation  Radar — the  most 
accurate  of  its  type  ever  developed.  This  type  radar  is 
being  usetl  at  many  I  ,  S.  missile  test  ranges,  including  the 
ff  hite  Sands  Missile  Range  and  the  Cape  Canaveral  Range, 
to  track  missiles  during  test  flights.  This  radar  can  also 
be  adapted  to  serve  as  a  flexible  surveillance  radar  by  scan¬ 
ning  through  a  selected  sector  to  provide  desired  coverage. 
(Figure  2)  Atlas  Checkout  and  Control  Center.  This  repre¬ 
sents  the  nerve  center  of  the  fire  control  anti  automatic 
checkout  equipment  for  the  Atlas  missile.  (Figure  3) 
Typical  RMEWS  Northern  Site.  A  combination  of  high 
power,  long  range,  surveillance  ami  tracking  radars  are 
used  to  provide  complete  coverage  and  positive  identifica¬ 
tion  of  any  attacking  ICBMs.  (Figure  4)  RMEWS  precision 
tracking  radar  with  radome  partially  erected.  This  long 
range  radar  system  was  developed  by  the  Missile  and  Sur¬ 
face  Radar  Division  of  RCA  at  Moorestown.  I\.  J.  Con¬ 
structed  by  Coodyear  Aircraft  Co.,  the  antenna  is  84  feet 
in  diameter  and  is  enclosed  in  a  140  feet  diameter  radome. 
This  radar  can  be  used  as  a  flexible  surveillance  radar  by 
scanning  back  and  forth  through  any ■> selected  sector.  Also, 
it  can  precisely  track  missiles  and  other  objects  to  obtain 
accurate  data.  (Figure  5)  Diagram  of  Defense  System 
Concept.  Detection  and  identification  radar  equipment 
with  overlapping  coverage  are  shown  completely  surround¬ 
ing  the  country  to  be  defended.  Communication  links  are 
shtiwn  to  forw€ird  data  to  a  center  where  computation,  con¬ 
trol  and  monitoring  anti  weapon  selection  functions  twcur. 
Other  communication  links  to  antimissile  and  retaliatory 
systems  are  shown.  (Figure  6)  Defense  System  in  Opera¬ 
tion.  For  defense  against  an  ICBM  attack,  three  events 
must  occur  in  a  matter  of  minutes:  (1)  The  attack  must  be 
positively  detected  at  an  early  stage;  (2)  Defensive  action 
must  destroy  enemy'  vehicles  before  they  destroy  their 
targets;  (3)  Retaliatory  action  must  neutralize  enemy 
bases  to  prevent  further  attacks.  This  illustration  shows 
an  automatically'  coordinated  defensive  ami  retaliatory 
battle  under  close  human  monitoring. 
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an  attack  and  c()mj)letion  of  the  attack.  This  time  can 
he  estimated  to  he  less  than  30  minutes.  (2)  The  short 
time  would  limit  human  action  and  necessitate  a  com¬ 
pletely  automatic  defense  system.  (3)  Human  action 
would  he  limited  to  observing  and  monitoring  the  auto¬ 
matic  system  performance  with  push-button  over-ride 
controls.  (4)  The  system  must  operate  continuously  and 
must  he  self-checking. 

The  basic  functional  requirements  of  an  advanced  de¬ 
fense  sNstem  include  detection  and  identification,  com¬ 
munication,  centralized  monitoring  and  control,  compu¬ 
tation,  weapon  selection  and  weapon  action.  All  of  these 
functions,  except  monitoring,  must  be  automatic.  Vi  bile 
the  monitoring  will  be  performed  by  bunians,  the  moni¬ 
tor  displays  will  be  automatic. 

Figure  5  shows  a  simplified  diagram  of  a  theoretical 
defense  concept.  Detection  and  identification  equipments 
with  overlapping  coverage  are  located  on  the  periphery 
of  the  area  to  be  defended.  These  equipments  consist  of 
extremely  high-power,  long-range,  high-capability  radars 
which  mav  be  supplemented  by  surveillance  satellites. 
Communication  links  connect  these  outposts  to  a  central 
point  containing  com[)utation  equipment,  central  moni¬ 
toring  and  control,  and  automatic  weapr)n  selection 
equipment.  The  weapon  selection  e(piit)ment  will  choose 
between  two  types  of  systems — antimissile  s\ stems  and 
retaliatory  svstems.  It  should  be  noted  that  several  types 
of  antimissile  and  retaliatory  systems  will  be  geograph¬ 
ically  distributed  for  maximum  operation  capability. 

Figure  6  pictures  tbe  defense  sNsteni  in  operation. 
Communications  from  forward  outjjosts  indicate  an  at¬ 
tack  and  transmit  information  on  types,  numbers,  and 
courses  of  attacking  vehicles.  Comjiutation  and  weapon 
selection  are  performed  in  the  monitoring  control  center. 
Vl^eapon  selection  can  determine  which  antimissile  sys¬ 
tem  should  be  used — antiaircraft  missiles,  antimissile 
missiles  for  intermediate  and  short-range  missiles, 
AICBM’s,  or  antisatellite  missiles  to  destroy  armed  enemy 
satellites.  Retaliatory  action  must  also  be  initiated  to  de¬ 
stroy  emmiy  launcbing  sites  to  |)revt*nt  further  attacks. 

For  defense  against  an  ICBM  attack,  then,  three  events 
must  occur  in  a  matter  of  minutes:  i  I  I  the  attack  must 
be  detec  ted  at  an  early  stage;  (2  I  defensive  action  must 
destrov  enemv  vebicles  before  thev  reach  their  targets, 
and  (3)  retaliatory  actiofi  must  neutralize  enemy  bases 
to  prevent  further  attacks. 

If  we  are  to  defend  ourselves  against  an  ICBM  attack, 
we  must  employ  a  defense  system  similar  to  that  described 
above.  Suck  a  sy  stem  can  be  developed  witbin  our  prc*s- 
ent  philosophy  of  advanced  weapon  systems. 

Although  the  system  would  be  bigbly  automatized,  tbe 
role  of  the  human  would  be  all  important.  He  would 
perform  a  function  that  can  never  be  assumed  by  ma¬ 
chines.  He  would  monitor  the  system’s  operation  and 
inject  human  judgment  into  the  system  operation.  As  in 
the  past,  the  skilled  operator  would  be  tbe  most  impor¬ 
tant  element  in  the  defense  system. 


{Continued  from  page  24) 


Factors  with  a  Major  Bearing  on  Future  Systems 

Several  factors  having  a  major  bearing  on  future 
yveapon  systems  have  been  revealed  during  recent  years. 
First,  private  industry  and  the  Armed  Forces  have  proven 
their  aldlity  to  develop,  test  and  operate  fully  automatic 
advanced  yveapon  systems.  Second,  jet  engines  and  rock¬ 
et  motors  have  provided  vehicles  with  speeds  up  to  Mach 
20  so  that  ICBM  speeds  of  15,000  miles  per  hour  can  be 
expectcM.  Third,  advanced  electronic  techniques  have 
rapidly  improved  tracking  and  detection  radars,  auto¬ 
matic  data  transmission  and  communication  links,  mini¬ 
aturization,  and  automatic  checkout  equipment. 

A  future  defense  system,  based  on  the  above  factors, 
involves  several  special  considerations.  (1)  An  extreme¬ 
ly  short  time  yvould  occur  betyveen  the  first  yvarning  of 


hours. 

On  major  yveapon  systems,  several  defense  contractors 
usually  support  one  another  in  perfecting  the  system. 
Figure  2  shows  a  mock-up  of  the  ATLAS  Control  and 
Checkout  Center  being  developed  by  RCA  under  a  sub¬ 
contract  from  Convair.  This  room  will  be  the  nerve 
center  of  the  fire  control  and  automatic  checkout  equip¬ 
ment  being  produced  by  RCA  for  the  ATLAS  missile. 

Early  in  1958  the  Air  Force  announced  that  RCA  had 
been  designated  as  yveapon  system  contractor  for  the  de¬ 
sign  and  construction  of  a  Ballistic  Missile  Early  Warn¬ 
ing  System  (BMEWS).  Because  of  the  development  of 
ICBM’s,  it  has  become  necessary  to  construct  a  high- 
power,  long-range  radar  system  with  a  series  of  forward 
sites  at  northern  locations  to  detect  any  enemy  ICBM’s 
that  may  be  launched  toward  the  Cnited  States  or  Can¬ 
ada.  Figure  3  is  an  artist  s  conception  of  a  foryvard  site 
with  detection  and  tracking  radars  and  support  buildings. 
Figure  4  shows  a  typical  tracking  radar  with  radome 
partially  erected.  A  polar  projection  immediately  reveals 
why  the  forward  sites  are  to  be  located  in  northern  re¬ 
gions;  the  shortest  missile  trajectories  from  the  USSR 
to  the  United  States  are  across  the  polar  area.  Typical 
approximate  distances  to  principal  U.  S.  cities  include 
3000  miles  to  Los  Angeles  from  Siberia,  4000  miles  to 
Chicago  from  Siberia,  and  4500  miles  to  New  York  City 
from  northwest  Russia.  All  of  these  distances  are  within 
the  range  of  present  ICBM’s. 

In  developing  BMEWS  to  warn  of  ICBM  attack,  RCA 
is  supported  by  several  major  subcontractors,  including 
the  General  Electric  Company,  Sylvania  Electric  Prod¬ 
ucts,  and  the  Goodyear  Aircraft  Corporation.  Rearward 
communications  are  being  supplied  by  Western  Electric 
Company  under  separate  Air  Force  prime  contract.  Con¬ 
struction  will  be  accomplished  by  U.  S.  Army  Corps  of 
Engineers.  Such  a  combination  of  talents  and  facilities 
indicates  the  complexity  of  the  system  as  yvell  as  the 
teamwork  that  exists  yvithin  American  industry  on  de¬ 
fense  contracts. 
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Did  you  miss  the  important  service  AFCEA 
is  offering  on  pafse  5?  Be  sure  to  turn  back 
and  read  about  the  introductory  Christmas 
offer  which  entitles  AFCEA  members  to  send 
fii/t  memberships  to  friends  for  only  $4.00. 
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WHAT  IS  AN  AFCKA  Student 
(diapter?  It  is  a  cond^ination 
of  many  tliinj^s,  all  adding  up  to  a 
sense  of  accomplishment  and  satisfac¬ 
tion.  At  Northeastern  University  in 
Boston,  we  have  a  Student  Chapter 
and  it  has  blossomed  and  flourished 
over  these  past  S  or  6  years.  What 
makes  it  tick?  There  is  no  pat  an¬ 
swer;  hut  the  enthusiasm  of  youth, 
])ro|)erly  guided,  is  certainly  the  most 
important  single  factor.  Late  adoles¬ 
cence  and  early  manhood  is  a  many 
splendored  thing — drive —  interest — 
lassitude — curiosity — and  other  com¬ 
ponents. 

In  a  young  man’s  life,  you  cannot 
accurately  predict  the  state  of  his 
mind  at  any  one  time.  However,  if 
you  can  appeal  to  him  as  part  of  a 
grouf),  you  will  have  a  response  that 
is  holli  gratifying  and  productive. 
We  like  to  think  we  have  done  well 
because  we  have  been  fortunate  in 
generating  more  than  an  average 
amount  of  curiosity,  drive  and  inter¬ 
est  in  our  Chapter  members.  Pos¬ 
sibly.  this  accounts  for  tlie  continued 
growth  of  this  active  student  chapter. 

At  Northeastern,  which  lias  mostlv 
Signal  Corps  ROTC  cadets,  we  put 
our  case  to  them  in  terms  of  AFCEA 
being  tlie  professional  societv  of  the 
Signal  Corps,  and  that  there  is  a 
great  deal  of  benefit  to  be  derived  b\ 
the  individual  by  associating  himself 
and  becoming  active  in  the  Stu¬ 
dent  Chapter  of  AFCEA.  During  the 
past  vear,  we  have  concentrated  on 
the  lower  classmen  and  the  results 
have  been  very  satisfying.  A  recruit¬ 
ing  talk  by  a  faculty  advisor  who 
transmits  on  their  frequencv  gets  the 
best  results.  We  also  sell  the  social¬ 
izing  value  of  the  Chapter. 

Studemts  from  the  different  colleges 
in  the  University  and  from  different 
classes  mingle  and  meet  each  other 
at  our  weekly  Wednesday  meetings; 
sometimes  sharing  a  “field  trip”  to  an 
interesting  industry  or  activitv  starts 
a  friendship  that  will  endure  through 
college,  and  working  in  the  same 
committee  may  start  a  lifetime  friend- 
ship.  Otto  Persson.  a  Liberal  Arts 
student  and  a  “ham”  on  the  side,  said 
“1  am  glad  to  l)e  a  member  of 
AF(;EA,  I  get  a  great  deal  out  of  it 
as  it  offers  me  the  chance  to  talk 
alunit  my  electronics  hobby  and  work 
with  students  coming  to  Northeastern 
from  other  colleges.  My  regular  col¬ 
lege  courses  do  not  cover. this  field. 
Workiifg  with  AFCEA  has  made 
many  friimds  for  me.” 

What  are  the  (ommittec's?  We 
have  an  Electronics  Committee  and 
a  Photo  Committee.  Sometimes  there 
is  more  liacking  and  filling  than  there 
are  results;  however,  learning  and 


maturation  are  going  on  all  the  time. 
We  have  produced  a  twenty  minute 
motion  picture  with  sound  that,  for 
the  actual  expenditure  of  funds 
(about  $25)  and  the  amount  of  in¬ 
genuity  displayed,  represents  a  ster¬ 
ling  achievement  in  itself.  The  film 
dejiicted  ROTC  life  at  Northeastern 
and  was  a  w'ell  done  documentary, 
file  students  who  produced  it  gained 
invaluable  experience  on  which  the 
Army  is  capitalizing  during  their 
military  tours.  Another  motion  pic¬ 
ture  jiroject  may  materialize  in  the 
near  future  from  the  fertile  minds  of 
the  students.  In  addition,  the  Photo 
("ommittee  works  with  still  jiictures 
and  processing. 

Our  Electronics  Committee  has 
busied  itself  with  many  projects; 
many  of  which  were  of  practical  value 
and  a  source  of  satisfaction.  All  of 
the  projects  have  acted  to  mold  the 
group  of  young  men  into  a  cooper¬ 
ative  entity,  glad  to  have  been  asso- 
ciat('d  with  each  other. 

How  do  w’e  arouse  and  maintain 
interest?  Initially,  we  depend  on  per¬ 
sonal  contact  to  interest  the  student 
in  becoming  a  member.  This  is  done 
by  a  talk  to  the  students  in  their 
classrooms.  The  benefits  and  values 
of  AFCEA  are  brought  to  their  at¬ 
tention;  an  AFCEA  brochure  and  a 
copy  of  the  program  for  the  current 
term,  as  well  as  application  cards, 
are  distributed.  In  addition,  co])ies 
of  Signal  are  displayed  and  the  mag¬ 
azine’s  value  is  stressed.  By  careful 
scheduling  and  planning,  in  which 
the  students  express  their  preferences, 
a  program  is  arrived  at  which  has  the 
proper  balance  and  appeal  to  the  in¬ 
terests  of  the  members. 

What  kind  of  field  trips?  Some¬ 
thing  with  a  military  flavor  seems  to 
appeal.  Since  Northeastern  is  on  the 
cooperative  plan  of  education,  where¬ 
in  upper  class  students  alternate  ten 
we('k  periods  in  the  T  niversity  with 
()eriods  of  equal  length  on  regular 
paying  jobs  in  business  and  industry, 
we  have  in  effect  two  student  bodies. 
This  means  that  we  have  two  similar 
field  trijis  each  )eai/To  accommodate 
Division  “A”  and  Division  “B,”  as 
the  two  student  bodies  are  known. 
We  might  add  that  a  field  trip  is  ac¬ 
complished  during  the  day  between 
the  hours  of  noon  and  two;  this  lim¬ 
its  us  in  some  ways.  However,  the 
maximum  value  is  obtained  from  this 
short  period  by  careful  planning. 

A  field  trip  to  the  Boston  Navy 
^  ard  is  alwavs  looked  forward  to. 
We  are  given  the  “red  carpet”  treat¬ 
ment  ami  shown  through  a  capital 
ship  that  is  in  the  Yard.  The  guided 
missile  (  ruiser  Boston  naturally  draws 
a  large  turnout,  as  does  the  aircraft 
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*The  author  is  a  former  Assistant  PM  ST 
at  Northeastern  University, 


carrier  JFasp.  The  intricacies  of  a 
ship  and  how  it  is  operated  is  a 
source  of  wonder  to  the  cadets,  and 
the  communications  set-up  leaves 
them  speechless.  They  begin  to  see 
in  practice  the  important  part  com¬ 
munications  does  play  in  the  defense 
forces.  These  tours  are  made  more 
memorable  by  the  pride  and  enthu¬ 
siasm  the  Ship’s  Company  displays  in 
their  ship,  and  they  go  “all  out”  in 
taking  these  groups  of  eager  cadets 
around. 

Another  field  trip  which  we  have 
for  each  Division  is  a  drive  to  Fort 
Devens,  where  Army  helicopters  are 
explained,  after  which  an  orientation 
flight  is  taken.  This  is  an  experience 
which  makes  a  vivid  impression  on 
the  young  men  and  becomes  a  con¬ 
versation  piece  among  their  friends 
and  also  acts  as  a  recruiting  agent. 

Other  field  trips  have  included 
guided  tours  through  the  technical 
facilities  of  radio  and  television  sta¬ 
tions,  newspaper  plants,  fire  alarm 
headquarters,  electronics  manufac¬ 
turing  plants,  computers,  etc.  So  it 
can  be  seen  that  the  interest  gener¬ 
ates  the  activity. 

What  sort  of  guest  speakers  do  we 
have?  Basically  the  kind  whose  sub¬ 
ject  matter  is  of  interest  to  the  mem¬ 
bers.  We  have  had  everything  from 
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erudite  lectures  l)y  Dr.  John  S.  Rine¬ 
hart  of  the  Smithsonian  Astrophvsi- 
eal  Lah,  which  played  such  an  im¬ 
portant  part  in  the  IGY  activities  and 
the  satellite  tracking  operation,  to  a 
talk  on  Ancient  Firearms.  Other 
speakers  have  dealt  with  the  science 
of  motion  })iclure  production,  the 
part  the  Signal  Corps  plays  in  me¬ 
teorology.  the  Army  Flight  Program, 
or  an  illustrated  travelogue  hy  mili¬ 
tary  rnemhers  of  our  Detachment.  A 
hroad  range  of  topics  is  selected  in 
any  one  term  and  the  amount  of  audi¬ 
ence  ])articipation  is  the  vardstick  hy 
which  a  successful  meeting  is  meas- 


PM-406 

PREAMPLIFIER- 

MULTICOUPLER 


So!ne  meetings  do  not  have  a  for¬ 
mal  juogram.  Parliamentary  proce¬ 
dure  is  practiced  and  there  is  a  free 
interchange  of  ideas  on  matters  per¬ 
tinent  to  the  Chapter  and  the  mem- 
hers.  e.g.  committee  reports,  etc.  We 
liave  an  annual  dinner  party  as  well 
to  bring  in  the  distalT  side  of  the 
Chapter. 

W  hat  symliols  are  there?  We  are 
fortunat(*  in  that  AFCFA  puts  out  a 
rihhon.  These  rihhons  are  worn 
proudlv  on  the  cadet  uniforms  and 
add  prestige  at  the  Military  Ball  and 
such  social  gatherings.  Also  tliere  is 
a  great  deal  of  interest  and  competi¬ 
tion  for  the  annual  AFCEA  medals 
given  to  the  best  man  in  each  class. 

What  does  a  member  get  out  of 
AFCFA?  We  think  he  gets  a  great 
deal,  and  to  quote  a  time  worn  cliche, 
“as  much  as  he  jiuts  in  it.”  First  we 
stress  the  ojiportunity  for  the  student 
to  ruh  shoulders  and  share  ideas  and 
interests  with  a  cross  section  of  the 
student  hodv  of  the  University.  A 
freshman  engineering  student  learns 
from  and  tends  to  gain  some  of  the 
“savoir-faire”  of  a  fourth  year  jour¬ 
nalism  major,  and  a  second  year 
business  administration  student  finds 
out  that  his  contemporary,  who  is  a 
physics  major,  does  not  depeml  on 
formulae  alone  as  a  mode  of  expres¬ 
sion  he  is  human  too. 

Stephen  Baranowsky,  an  electrical 
engineering  senior,  the  recipient  of 
an  annual  AFCFA  medal,  and  vice 
president  f)f  Division  “B”  student 
chajiter.  said.  “I  became  acquainted 
with  AF(]FA  in  my  sophomore  \ear 
and  1  have  enjoyed  my  participation 
ever  since.  It  has  given  balance  to 
mv  school  program  and  has  allowed 
me  to  exchange  idc‘as  with  other  stu¬ 
dents  at  Xortheaslern  and  see  and  do 
things  on  field  trips  that  were  of 
great  value  to  me.  I'he  student  mem¬ 
bers  are  affected  hy  the  contagious 
enthusiasm  (d  the  military  advisors, 
and  the  student  is  made  to  feel  wel- 
i  ('ontiniied  on  pac;e  40) 


I  HE  PM-406  is  a  combination  instrument  com- 
prisecJ  of  a  preamplifier  and  multicoupler  located 
on  a  single  chassis  for  rock  mounting.  This  unit 
permits  the  coupling  of  eight  receivers  to  a 
single  antenna  and  is  designed  for  use  v/here 
short  runs  of  coble  from  the  antenna  ore  em¬ 
ployed.  These  units  ore  of  the  "both  tub”  chassis 
design  having  a  3-inch  recessed  front  panel  to 
permit  patching  cables  to  hong  without  protrud¬ 
ing.  Modifications  of  this  design  ore  available 
on  special  order. 


SPECIFICATIONS 


Pass  Band  .  215-260  megacycles 

Uniformity  of  Response  .  Within  3db 

Gain  .  22db  (approximate) 

Impedance  .  .  .  Designed  to  operate  in  a  50-ohm  system 

Inputs  .  1 

Outputs  .  8 

Noise  Figure  .  Less  than  4.5db 

Isolation  between  outputs  .  37db  minimum 

Size  .  19"  X  7"  X  Ib'/j" 
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Here  is  the 
fascinating  field  of 


The  purpose  of  this  special  November  Issue  of  Proceedings,  as  outlined 
in  the  guest  editorial  by  J.  W.  Moore,  National  Institute  of  Health,  Is  “to 
provide  Its  readers  with  some  Interesting,  Informative  and  perhaps  pro¬ 


vocative  examples  of  various  weddings  of  electronic  art  and  concepts  to 
TT ~M  M~~W1  ~W\  ^ /y  M  T  sciences.  This  collection  of  articles  Is  not  Intended  to 

m m mm  am  a a  '  /a  a  delineate  Bio-Medical  Electronics,  but  rather  to  illustrate  the  breadth  of 
JUJi  J.wJHJ JL^JL  yy /m  a  J  interest  of  the  Professional  Group  on  Medical  Electronics, 

which,  by  constitutional  definition,  is  the  study  of  biological  and  medical 
systems."  Thus  begins  one  of  Proceedings'  most  fascinating  Issues  — one 
that  presents  the  scope  of  the  broad  new  avenues  of  experimentation  In 
biological  measurements  opened  up  by  the  speed,  versatility  and  precision 
of  modern  electronics.  This  special  issue  is  not  only  the  current  record  of 


the  progress  in  Bio-Medical  Electronics,  It  is  fascinating  reading  for  radio¬ 
electronics  engineers  in  general. 

26  ARTICLES  BY  LEADERS 
IN  THE  BIO  MEDICAL  ELECTRONIC  FIELD 

Below  is  just  a  partial  listing  of  the  articles  this  special  issue  covers.  For 
example,  the  development  of  a  broadband  electrometer  is  described  in 
the  article  by  Gesteland,  Howland,  Lettvin  and  Pitts  on  "Microelectrodes 
and  Their  Use."  This  issue  gives  considerable  emphasis  to  basic  biologi¬ 
cal  research.  And,  because  the  recruitment  and  training  of  personnel  to 
work  in  the  bio  medical  instrumentation  area  is  probably  the  most  pressing 
problem  to  be  faced  by  the  PGME,  there  are  supplementary  articles  in 
this  area.  This  special  November  Issue  of  Proceedings  of  the  IRE  on  Bio- 
Medical  Electronics  Is  only  one  of  the  many  services  offered  members  of 
the  IRE.  If  you  are  a  non-member  and  wish  a  copy  of  this  vital  link  In  the 
record  of  radio-electronics,  return  the  coupon  below,  today,  to  reserve  It 
for  yourself  or  your  company. 


PARTIAL  CONTENTS  OF  THIS 

NOVEMBER  BIO  MEDICAL  ELECTRONICS  ISSUE: 


"An  Analog  Computer  to  Stimulate  Systems  of  Coupled  Bimolecular 
Reactions,”  by  E.  F.  MacNichol,  John  Hopkins  University 
"Electron  Transfer  in  Biological  Systems,"  by  B.  Chance,  University 
of  Pennsylvania 

"Alternating  Current  Spectroscopy  of  Biological  Substances,"  by  H.  P. 
Schwan,  University  of  Pennsylvania 

"Comments  on  Microelectrodes,"  by  R.  C.  Gesteland,  B.  Howland  & 
J.  Lettvin,  Massachusetts  institute  of  Technology 
"Some  Functions  of  Nerve  Cells  in  Terms  of  an  Equivalent  Network," 
by  W.  H.  Freygang,  National  Institutes  of  Health 
"Electronic  Control  of  Some  Active  Bioelectric  Membranes,"  by  J.  W. 

Moore,  National  Institutes  of  Health 
"Measurement  of  Mechanical  Properties  of  Muscle  under  Servo 
Control,"  by  M.  Lubin,  Harvard  University 
"Scanning  Microscopy  in  Medicine  and  Biology,"  by  L.  E.  Flory,  RCA 
Laboratories 

"Instrumentation  for  Automatically  Pre-Screening  Cytoiogical  Smears," 
by  R.  C.  Bostrom,  H.  S.  Sawyer  &  W.  E.  Tolies,  Airborne  Instruments 
Laboratory 

"A  Magnetic  Flowmeter  for  Recording  Cardiac  Output,”  by  H.  W.  Shirer, 
R.  B.  Shackelford  &  K.  E.  Jochim,  University  of  Kansas 
"The  Use  of  an  Analog  Computer  for  Analysis  of  Control  Mechanisms 
in  the  Circulation,^'  by  H.  R.  Warner,  Latterday  Saints  Hospital 


□  Enclosed  Is  $3.00 

□  Enclosed  is  company  purchase  order 
for  the  November,  1959,  issue  on 
Bio-Medical  Electronics. 

All  IRE  members  will  receive  this  November 
issue  as  usual.  Extra  copies  to  members, 
$1.25  each  (only  one  to  a  member). 


Name 


Company 


"Some  Engineering  Aspects  of  Modern  Cardiac  Research,"  by  D.  Baker, 
R.  M.  Ellis,  D.  L  Franklin  &  R.  F.  Rushmer,  University  of  Washington 
"Stability,  Oscillations,  and  Noise  in  the  Human  Pupil  Servomech¬ 
anisms,"  by  L.  Stark,  Yale  University 
"What  the  Frog’s  Eye  Tells  the  Frog’s  Brain,"  by  J.  Y.  Lettvin,  H.  R. 
Maturana,  W.  S.  McCullough  &  W.  H.  Pitts,  Massachusetts  Institute 
of  Technology 

"Repetitive  Analog  Computer  for  Analysis  of  Sums  of  Distribution 
Functions,"  by  F.  W.  Noble,  J.  E.  Hayes,  Jr.  &  M.  Eden,  National 
Heart  Institute 

"Medical  Ultrasonics,"  by  J.  F.  Herrick,  Mayo  Clinic;  H.  P.  Schwan  & 
J.  M.  Reid,  University  of  Pennsylvania 
"The  Use  of  Electronic  Computers  to  Aid  Medical  Diagnosis,"  by  R.  S. 

Lediey  &  L.  B.  Lusted,  National  Academy  of  Sciences 
"New  Instrumentation  Concepts  for  Manned  Flight,"  by  L.  J.  Fogel, 
Convair 

"The  Drigin  of  the  Professional  Group  on  Medical  Electronics,"  by 
L.  H.  Montgomery,  Vanderbilt  Medical  School 
"instrumentation  in  Bio-Medical  Research,"  by  P.  E.  Klopsteg,  National 
Academy  of  Sciences 

"Dn  the  Role  of  the  Engineer  in  Bio-Medical  Instrumentation,"  by 

J.  P.  Hervey,  Rockefeller  Institute 

"Medical  Electronics  Center— interdisciplinary  Coordination,"  by  V. 

K.  Zworykin,  Rockefeller  Institute  0 
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Signalgratn  [Continued  from  page  22) 

DATEX  CORP.  has  developed  a  missile  tracking  system  which  can  accurately  record  dy¬ 
namic  radar  data,  correlated  in  time  to  0.001  seconds,  in  a  form  suitable  for  direct 
entry  into  an  IBM-704  Computer,  according  to  company  officials.  The  system  employs 
servo  repeater  units  to  drive  shaft  position  encoders  for  encoding  range,  azimuth, 
and  elevation. 

ZENITH  RADIO  CORP.  announced  the  availability  of  a  3-channel  stereophonic  high- 
fidelity  portable  AC  phonograph.  Complete  with  Radial  Sound  dual  remote  speakers 
that  are  removable  for  locating  up  to  10  feet  from  the  master  cabinet,  the  instru¬ 
ment  provides  "full,  3-dimension  stereophonic  high-fidelity  sound  no  matter  where 
you  sit  in  the  room." 

RADIO  CORPORATION  OF  AMERICA  will  construct  a  new  plant  at  Mountaintop,  Pa.,  to 
handle  expanding  work  in  the  transistors  and  rectifier  fields.  Work  on  the  120,000 
square  foot  building  will  begin  immediately  and  should  be  completed  by  late  1960. 

LOCKHEED  MISSILES  AND  SPACE  DIV.  has  been  awarded  the  first  nuclear  research  con¬ 
tract  granted  an  industrial  laboratory  by  the  physics  branch  of  the  Atomic  Energy 
Commission's  Division  of  Research,  according  to  Lockheed.  Previously,  the  AEC  had 
restricted  this  type  of  research  contract  to  universities  and  non-profit  labora¬ 
tories.  The  AEC  grant  is  for  basic  studies  on  the  properties  of  atomic  nuclei 
through  an  experimental  program  using  the  positive  ion  accelerator  at  Lockheed. 

HALOID  XEROX  INC,  demonstrated  what  company  officials  called  "the' first  fully  auto¬ 
matic  officie  copying  machine  to  appear  on  the  market  to  date"  at  the  Office  Equip¬ 
ment  Manufacturers  Exhibit,  held  recently  in  Washington,  D.  C.  Called  the  Xerox  914 
Copier,  the  machine  requires  no  sensitized  or  treated  papers  nor  does  it  require 
any  exposure  or  developing  adjustments. 

—  GENERAL  — 

A  COURSE  IN  INDUSTRY  DEFENSE  AND  MOBILIZATION  will  be  conducted  at  the  Office  of 
Civil  and  Defense  Mobilization  National  Operational  Headquarters  in  Battle  Creek, 
Mich.,  November  16-20.  One  in  a  series  of  Staff  College  Courses,  this  course  will 
provide  industrial  executives  and  government  officials  with  practical  information 
and  training  in  procedures  for  protection  from  nuclear  attacks. 

A  GUIDED  MISSILE  FRIGATE  named  in  honor  of  the  late  Fleet  Admiral  William  F.  Halsey, 
Jr. ,  is  scheduled  for  construction  beginning  next  month  at  the  Naval  Shipyard,  San 
Francisco.  The  warship,  designated  DLG-23,  is  the  eighteenth  ship  in  the  class  of 
guided  missile  frigates,  which  are  designated  to  provide  the  speed  and  endurance 
required  to  operate  with  the  carrier  task  force. 

FIREPOWER  AND  FIGHTING  EQUIPMENT  of  "The  Army  of  the  Future"  were  displayed  at  the 
all-day  meeting  of  the  American  Ordnance  Association  at  Aberdeen  Proving  Ground, 

Md. ,  October  9.  Included  in  the  demonstration  of  nearly  50  items  of  new  weapons  was 
the  first  public  firing  of  the  Army's  new  medium  assault  weapon,  ("MAW").  A  shoul¬ 
der-fired,  90mm  recoilless  rifle  capable  of  destroying  the  heaviest  known' tanks, 
the  "MAW"  is  designed  to  be  carried  into  battle  and  employed  by  two  infantry  men. 

A  SUPERSONIC  JET  RACED  WITH  THE  SOLAR  ECLIPSE  and  obtained  a  magnetic  tape  record 
of  polarization  of  the  sun's  corona  which  is  expected  to  contribute  significantly 
to  the  knowledge  of  outer  space.  In  cooperation  with  the  Air  Force  Cambridge  Re¬ 
search  Center,  McDonnell  Aircraft  Corp.  sent  a  jet  F-IOIB  Voodoo  at  a  45,000  foot 
altitude  over  the  Canary  Islands  to  obtain  the  tape  recording  and  to  photograph  the 
eclipse,  October  2.  This  is  the  first  time  a  total  eclipse  has  been  directly  ob¬ 
served  from  such  an  altitude.  Previous  studies  had  been  made  from  ground  stations. 

ROCKET  SHIP  X-15,  which  later  this  year  may  carry  a  man  to  the  edge  of  space,  com¬ 
pleted  two  powered  flights  recently  after  several  unsuccessful  attempts  had  been 
made  to  test  the  plane.  Equipped  with  twin  four  barrel  rocket  engines  originally 
developed  for  the  experimental  rocket  X-1,  the  stub-winged,  5-foot  black  X-15  skimmed 
in  for  a  landing  after  being  cut  loose  from  a  B52  at  38,000  feet  and  ascending  to 
50,000  feet  over  Edwards  Air  Force  Base,  Calif. 

U.  S.  DATA ■ PROCESSING  EXHIBIT  describing  the  historical  development  and  use  of  high 
speed  computers  in  information  processing  is  touring  French  and  Belgian  universities 
and  will  continue  to  do  so  until  next  summer  under  the  auspices  of  the  United  States 
Information  Services.  Prepared  by  the  National  Science  Foundation,  the  exhibit  con¬ 
tains  an  original  unit  of  ENIAC  (Electronic  Numerical  Integrator  and  Computer) ,  the 
world's  first  electronic  digital  computer  and  features  a  library  of  the  foremost 
texts  on  computers  and  data  processing.  [Continued  on  page  32) 
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RADAR... 
dishes  and  pedestals 

by  Avco/  Nashville 


Today,  radar  takes  many  forms  and  handles 
many  different  tasks.  Construction  of  a  radar 
unit  calls  for  several  specialized  design, 
engineering  and  production  capabilities. 

Such  specialized  caj)al)ilities  are  available  at 
Avco’s  Nashville  Division.  At  its  large  plant 
in  Nashville,  Tennessee,  Avco/Nashville 
specializes  in  the  design,  engineering 
and  construction  of  radar  antennas  or  dishes. 
It  also  offers  complete  facilities  for 
producing  pedestals  for  large  radars. 

Recently  the  M  PS-16  radar  antennas 
and  pedestals  were  manufactured  by 
Avco/Nashville.  Today,  Avco/Nashville  is 
at  work  on  the  antenna  and  pedestal  of 
the  FPS-2()  radar,  researched  and  developed 
by  Avco’s  Crosley  Division,  that  will  stand 
three  stories  high  and  be  housed  in  a  radome 
about  oO  feet  in  diameter.  Also  in  j)roduction: 
very  small  radar  antennas  for  use  in  the 
Mach  3  military  aircraft  that  will  be 
operating  in  the  early  1960’s.  These  use 
Avcomb,  stainles.s-steel  honeycomb. 

Radar  antennas  of  the  conventional  rod  type, 
glass  lay-up,  and  stainless-steel  honeyccjmb 
are  all  within  the  proven  capability 
of  Avco/Nashville’s  engineering  and 
production  facilities. 

Avco/Nashville  has  the  capacity  as  well  as 
the  capability  for  more  i)edestal  and  antenna 
work,  and  invites  inquiries  from  radar 
prime  contractors.  Write  to:  General  Sales 
Manager,  Nashville  Division,  Avco 
Corporation,  Nashville,  Tennessee. 
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UNUSUAL  CAREER  OPPORTUNITIES  FOR  QUALIFIED  SCIENTISTS  AND  ENGINEERS,  .  .WRITE  AVCO/NASHVILLE  TODAY. 
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Si^iial^rum  \Contiiiued  from  page  30) 

SOVIET  ATOMIC  ICEBREAKER  "LENIN"  sailed  on  its  first  cruise  recently.  Launched  at 
the  Admiralty  Shipyard  in  Leningrad,  the  44,000  horsepower  vessel  first  was  tested 
in  December  1957. 

200  HIGH  SCHOOL  AND  COLLEGE  SCIENCE  TEACHERS  noted  Signal  Corps  R&D  trends  when  they 
attended  an  all-day  meeting  recently  at  the  U.  S.  Army  Signal  Research  and  Develop¬ 
ment  Laboratory,  Ft.  Monmouth,  N.  J. ,  on  "Research  and  Training  with  th^  Army  Signal 
Corps."  Sponsored  jointly  by  the  Laboratory  and  the  New  Jersey  Science  Teachers 
Association,  the  meeting  included  both  demonstrations  by  key  scientists  showing  re¬ 
search  activities  in  the  electronic  age  and  talks  by  Laboratory  engineers. 

AUTOMATIC  MAP  COMPILATION  SYSTEM  which  can  give  accurate  map  information  from  aerial 
photographs  in  shorter  time  than  is  required  by  manual  photogrammetric  methods  is 
being  developed  by  the  U.  S.  Army  Engineer  Research  and  Development  Laboratories. 

The  output  of  the  system  to  be  completed  in  1960  will  be  ground  position  information 
for  every  point  imaged  in  the  photography.  The  information  may  be  displayed  as  a 
contoured  photograph  in  which  the  position  of  the  image  is  corrected  to  its  true 
scale  position.  The  system  operates  by  scanning  electronically  conjugate  points  on 
the  overlapping  aerial  photographs  which  represent  the  intersection  of  a  vertical 
plane  with  the  surface  of  the  earth. 

1959  ELECTRONICS  PRODUCTION  rises  to  another  all-time  high,  according  to  a  report 
of  the  Commerce  Department’s  Business  and  Defense  Services  Administration.  Factory 
output  of  components  and  equipment  in  1959  is  expected  to  hit  $8.5  billion,  $400 
million  higher  than  the  1958  year-end  projection,  BDSA  stated. 

AIRBORNE  COMPUTER  USING  INFRARED  DETECTION  to  help  it  determine  aircraft  altitude 
and  speed  is  under  development  by  the  Avion  Division  of  ACF  Industries,  Inc.  Built 
under  a  study  contract  from  the  Air  Force,  the  device  "will  make  a  significant  con¬ 
tribution  to  solving  the  problem  of  blurred  films  taken  by  high-speed  photo  recon¬ 
naissance  planes,"  according  to  an  Avion  official. 

CALENDAR  OF  EVENTS; 

NOVEMBER  9-15:  National  Electric  Manufacturing  Association  meeting,  Atlantic  City. 
NOVEMBER  16-20:  American  Rocket  Society  meeting,  Washington,  D.C. 

NOVEMBER  16-20:  Fifth  International  Automation  Exposition,  New  York  City. 

NOVEMBER  18-20:  Ninth  National  Conference  on  Standards,  New  York  City. 

NOVEMBER  29-DECEMBER  4:  American  Society  of  Mechanical  Engineers  meeting,  Atlantic 
City. 

—  INTERNATIONAL  — 

BRITISH  CABINET  MINISTER  FOR  SCIENCE  has  been  appointed  by  Prime  Minister  Harold 
Macmillan’s  Conservative  Party,  which  will  continue  to  rule  Britain  as  a  result  of 
last  month’s  election.  The  newly  created  post  is  to  keep  Britain  abreast  of  atomic 
energy  and  space  research. 

AN  ITALIAN  R&D  SUBSIDIARY  will  be  established  in  Florence  by  Melpar,  Inc.,  a  sub¬ 
sidiary  of  Westinghouse  Air  Brake  Co.  Thomas  Meloy,  Melpar  President,  is  now  in 
Europe  discussing  plans  for  the  new  subsidiary,  which  will  be  called  Ricerca 
Scientifica  Applicata.  RSA  will  seek  contracts  with  European  and  American  companies 
for  research  and  development  on  a  consultant  and  product-development  basis. 

A  FRENCH  SCIENTIST  who  was  responsible  for  much  of  the  work  on  the  first  practical 
rechargeable  silver  zinc  battery  is  visiting  the  United  States.  Professor  Henri 
Andre,  who  is  a  technical  consultant  to  Yardney  International  Corp. ,  is  in  this 
country  to  confer  with  American  scientists  on  advances  in  battery  power  sources. 

FORMATION  OF  TWO  BRITISH  FIRMS  by  United  States  companies  was  announced  recently. 
BICC-Burndy  Ltd.,  has  been  set  up  by  Burndy  Corp.  of  Norwalk,  Conn.,  and  British 
Insulated  Callendar’s  Cables  Ltd.  of  London  to  manufacture  and  sell  Burndy  elec¬ 
trical  connectors  in  the  British  Commonwealth.  U.  S.  Industries,  Inc.  (Great  Brit¬ 
ain)  Ltd.  has  been  established  by  U.  S.  Industries,  Inc.  of  New  York  to  coordinate 
European  activities  of  USI’s  Clearing  Division  and  International  Division. 

CONSTRUCTION  OF  A  RADAR  IN  PUERTO  RICO  has  been  authorized  by  the  Advanced  Research 
Projects  Agency.  Equipped  with  a  1,000  foot  diameter  spherical  antenna,  the  radar 
will  be  used  as  a  means  of  studying  the  midcourse  effects  of  atmosphere  on  ballistic 
missiles.  A  tropical  site  was  selected  for  the  installation,  which  will  be  com¬ 
pleted  within  two  years,  in  order  to  observe  the  planets  better. 
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INTERCHANGING 


IT  WAS  NOT  many  )ears  ago  that  the 
American  public  read  that  the 
United  States  Army  Signal  Corps  was 
discontinuing  the  use  of  carrier  pig¬ 
eons  because  electronics  had  ren¬ 
dered  this  method  of  communication 
obsolete.  At  the  same  time  it  is  in¬ 
teresting  to  conjecture  that  had  not 
Hertz.  Marconi,  Fessenden  and  oth¬ 
ers  made  their  epochal  experiments 
around  the  turn  of  the  century,  that 
the  present  equivalent  of  the  Mili¬ 
tary  Affiliate  Radio  System  could 
well  have  been  a  group  of  men  whose 
hobbv  was  raising  carrier  jiigeons  in¬ 
stead  of  amateur  radio. 

It  is  an  old  saying  that:  “No  man 
lives  unto  himself.”  Fundamental  is 
the  urge  in  all  mankind  to  commu¬ 
nicate  with  his  fellow  man;  to  share 
experiences;  to  exchange  ideas;  to  co¬ 
ordinate  the  special  talents  and  abili¬ 
ties  of  groups  of  human  beings  into 
an  organized  society,  that  can  pro¬ 
cure  greater  advantages  for  its  mem¬ 
bers  than  each  member  could  pro¬ 
cure  for  himself.  It  can,  therefore, 
be  concluded  that  communication  is 
essential  to  a  full  life  for  anv  indi¬ 
vidual. 

Much  of  our  communications  to 
date  has  been  of  a  unilateral  or  one¬ 
way  nature.  We  have  technical  pub¬ 
lications.  newspapers  and  broadcasts, 
to  illustrate  a  few  of  these  types. 

On  the  other  hand,  the  use  of 
multilateral  communication  has  been 
growing  in  importance  in  recent 
vears.  7'here  is  a  tremendous  increase 
in  the  number  of  forums,  symposia 
and  conventions  wherein  men  with 
common  interests  are  drawn  together 
to  exchange  scientific  knowledge  and 
experience.  Communication  has  truly 
been  described  as  the  “life  blood”  of 
science  and  technology. 

At  the  same  time,  the  art  has  ad¬ 
vanced  to  the  point  where  multilater¬ 
al  communication  bv  radio  has  })e- 
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come  of  practical  value  for  use  in 
forum  discussions.  A  one  kilowatt 
SSB  transmitter,  operating  on  the 
right  frequencies,  can  cover  with  a 
highly  reliable  skywave  transmission, 
all  the  area  wdthin  a  radius  of  one 
thousand  miles  or  more  of  a  given 
location.  Furthermore,  a  modern 
kilowatt  SSB  station  can  convenient¬ 
ly  fit  on  a  desk  top.  Of  course,  multi¬ 
lateral  radio  communication  of  the 
forum  type  is  not  limited  to  SSB. 
AM  and  FM  are  utilized  as  well. 

In  going  back  to  some  of  the  his¬ 
tory  of  educational  radio,  it  was 
quite  apparent  in  the  early  twenties, 
when  commercial  broadcasting  was 
introduced,  that  the  radio  medium 
had  tremendous  value  as  an  educa¬ 
tional  device.  Many  colleges  were 
quick  to  set  up  educational  radio  sta¬ 
tions.  In  the  book  Education  s  Own 
Stations,  bv  S.  E.  Frost,  Jr.,  pub¬ 
lished  in  1937,  it  states  that  202  li¬ 
censes  were  granted  to  educational 
institutions  during  the  period  1921 
to  1936.  However,  it  is  important  to 
note  that  only  38  of  these  licensees 
were  still  in  oj)eration  on  January  1. 
1937.  The  big  problem  was  the  finan¬ 
cing  of  these  radio  stations,  since 
they  were  non-commercial  in  nature. 

Another  notable  use  of  educational 
Imoadcasting  was  that  of  WRUU.  a 
short  wave  broadcasting  station  in 
the  Boston  area,  which  during  the 
})eriod  193.3  to  1941,  gave  lecture 
courses  on  the  Fundamentals  of  Ra¬ 
dio  and  Aviation.  These  broadcasts 
were  financed  by  a  grant  from  a 
philanthropic  foundation. 

With  the  coming  of  television  in 
the  late  1940’s,  the  FCC  recognized 
the  tremendous  possibilities  of  this 
new  medium  as  an  educational  force 
bv  reserving  approximately  2.30  chan¬ 
nels  for  educational  TV  stations.  Of 
this  number,  only  some  33  odd  chan¬ 
nels  are  being  used  as  of  the  begin¬ 


ning  of  19.39.  These  educational  TV 
stations  are  being  financed  by  public, 
philanthropic,  industrial  and  munici¬ 
pal  donations. 

Closed  circuit  television,  of  course, 
is  being  used  in  many  colleges, 
schools  and  military  installations  for 
educational  purposes.  Since  its  value 
is  obvious,  there  is  no  need  to  dwell 
on  it  here. 

Teaching  Through  MARS 

On  November  .3,  19.38,  the  First 
Ihiited  States  Army  MARS  in  coop¬ 
eration  with  the  Fort  Monmouth  Sig¬ 
nal  Corps  School,  started  a  26-hour 
course  in  the  “F  undamentals  of  Elec¬ 
tronics.”  These  lectures  were  given 
each  Wednesday  evening  at  8  P.M. 
prevailing  New  York  time.  The 
l>roadcast  was  on  AM  on  4030  kc. 
and  originated  from  the  Fort  Mon¬ 
mouth,  New  Jersey,  MARS  station. 
Seven  members  of  the  Fort  Mon¬ 
mouth  Signal  Corps  School  Instruc¬ 
tor  Staff  presented  the  lesson  ma¬ 
terial. 

The  January  19.39  3rd  Army 
MARS  Bulletin  stated  that  Don  Wig- 
gons,  A4EHr.  of  the  University  of 
Florida,  would  give  a  series  of  lec¬ 
tures  by  radio  on  Thursday  evenings 
on  the  Basic  Principles  of  Radio 
Teletype  Operation.  Apparently  the 
educational  aspects  of  radio,  both 
unilateral  and  multilateral,  are  tak¬ 
ing  hold  within  Army  MARS. 

I  p  to  now  we  have  been  dealing 
with  one-way  educational  broadcasts. 
\\4thin  recent  years  the  technique  of 
co-channel  multilateral  communica¬ 
tion  in  connection  with  technical 
subjects  has  increased  in  popularity. 
Since  this  combines  advantages  of 
communication  and  broadcasting.  I 
am  proposing  a  new*  word  to  describe 
this  service,  namely,  “Communicast- 
ing.”  This  is  obviously  a  contraction 
of  the  words  “communication”  and 
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“broadcasting.**  It  can  he  defined  as 
the  use  of  co-channel,  multilateral 
radio  communication  to  attract  a 
listening  audience. 

Radio  Technical  Nets 

Let  us  look  into  some  of  the  work 
that  is  being  done  in  the  field  of 
“cornmunicasting.’* 

Radio  amateurs  for  many  years 
have  used  net  operation  for  informal 
discussions  of  technical  topics.  How¬ 
ever,  the  first  organized  operation 
in  this  field,  to  my  knowledge,  was 
the  work  which  was  started  and  is 
j)resently  being  done  by  the  post¬ 
graduate  division  of  the  Albany  Med¬ 
ical  College. 

Around  the  latter  part  of  1955,  two 
or  three  members  of  the  faculty  of 
the  Albany  Medical  College  discussed 
a  medical  topic  while  in  direct  radio 
communication  with  physicians  lo¬ 
cated  in  a  number  of  outlying  com¬ 
munity  hospitals.  Truly,  a  two-way 
radio  conference  for  postgraduate 
medical  education. 

For  the  first  two  and  one-half 
years  the  radio  facilities  involved  in 
the  conference  network  consisted  of 
a  high-powered  transmhter  located 
at  the  Albany  Medical  College,  and 
transmitters  of  lesser  power  located 
in  21  hospitals  throughout  eastern 
New  York  and  western  Massachu¬ 
setts.  These  w’ere  operated  with  the 
voluntary  assistance  of  more  than  70 
amateur  radio  operators  who  un- 
stintingly  donated  their  time  and 
skills  to  allow  the  initial  experiment 
to  be  developed.  Amateur  radio  wave 
length  transmission  was  used.  A  144 
me.  amateur  hand  frequency  was  em¬ 
ployed  from  12  Noon  to  1  P.M.  each 
day.  Gonset  communicators  were 
employed  in  the  outlving  areas. 

Beginning  in  Fel)ruary  1959,  be¬ 
cause  of  important  financial  assist¬ 
ance  from  a  Rockefeller  Foundation 
grant,  an  educational  FM  broadcast 
station.  WAMC,  was  established.  This 
station  now  broadcasts  on  a  fre- 
nuenev  of  90.7  me.  with  a  power  of 
ten  kilowatts.  The  main  studios,  lo¬ 
cated  at  the  Albany  Medical  College, 
as  well  as  each  of  the  21  outlying 
hospitals  in  the  network,  have  a  spe¬ 
cial  transmitter  which  carries  signals 
to  Mt.  Greylock,  Massachusetts, 
where  the  main  broadcast  antenna  is 
located.  By  these  so-called  “remote 
broadcast  pickup  units,”  all  21  hos¬ 
pitals  in  the  network  can  freelv  re¬ 
ceive  and  transmit  questions  and  dis¬ 
cussion  regarding  the  topic  of  the 
day.  At  the  same  time,  any  standard 
home  FM  receiver  within  a  distance 
of  75  miles  to  the  west  of  Albanv  and 
150  miles  to  the  north,  east  and  south 
of  Mt.  Greylock,  can  readily  pick  up 

34 


the  broadcasts  of  \\  AMC. 

Amateur  frequencies  were  used  for 
the  first  two  and  a  half  years  of  this 
experiment.  The  individual  transmit¬ 
ters  at  the  hospitals  were  operated  by 
local  amateurs  using  amateur  call 
signs,  d'his  apparently  was  frowned 
on  in  some  quarters  and  possibly 
rightly  so. 

In  a  letter  of  Jan.  22,  1959,  the 
FCC  gave  the  reason  why  the  use  of 
amateur  stations  for  the  discussions 
was  discontinued.  “Section  12.62  of 
the  Commission’s  Amateur  Radio 
Service  rules,  which  is  titled  Eligi- 
hility  of  Corporations  or  Organiza¬ 
tions  to  Hold  License,  provides  that: 

‘An  amateur  station  license  will 
not  be  issued  to  a  school,  companv. 
corporation,  association,  or  other  or¬ 
ganization,  nor  for  its  use,  except 
that  in  the  case  of  a  bona  fide  ama¬ 
teur  radio  organization  or  society,  a 
station  license  may  be  issued  to  a 
licensed  amateur  operator,  other  than 
the  holder  of  a  Novice  Class  license, 
as  trustee  for  such  society.’ 

“The  use  of  the  amateur  stations 
for  the  transmission  of  these  medical 
discussions  for  the  college  was  con¬ 
trary  to  the  eligibility  limitations  of 
.Section  12.62.  Therefore,  the  licenses 
of  the  amateur  stations  involved  were 
subject  to  possible  revocation  under 
Section  312  (a)  (2)  of  the  Commu¬ 
nications  Act  of  1934.  as  amended. 
Apparently,  the  station  licensees  in¬ 
volved  were  not  aware  of  the  appli¬ 
cability  of  the  limitations  of  Section 
12.62  to  the  use  of  their  stations.” 

Spectrum  for  Physicians 

In  Octol)er,  1958,  the  American 
Medical  Association  petitioned  the 
FCC  to  adopt  certain  rule-making 
proposals  concerned  with  the  use  of 
the  radio  spectrum  for  communica¬ 
tion  by  physicians.  As  part  of  the 
proposals  they  want  the  FCC  to 
amend  Parts  3  and  4  of  the  Rules 
to  permit  non-commercial  education¬ 
al  FM  stations  to  multiplex  broad¬ 
cast  channels  and  to  use  such  chan¬ 
nels  and  associated  remote  pickup 
facilities  for  educational  purposes 
without  restriction.  The  experience 
of  the  WAMC  Albanv  Medical  Col¬ 
lege  operation  is  quoted  in  the  peti¬ 
tion.  It  is  stated  that  the  petitioner 
believes  the  utilization  of  non-com¬ 
mercial  FM  broadcast  stations  for  the 
continuing  post-graduate  education 
of  physicians  along  these  lines  will 
expand  to  where  it  will  be  possible 
to  provide  a  network  of  educational 
radio  stations  over  a  wide  area 
throughout  the  L^nited  States.  The 
use  of  these  multiplexed  channels 
would  make  it  possible  for  the  edu- 


(‘ational  stations  to  conduct  certain 
courses  of  study  for  a  semi-private 
audience  composed  of  physicians 
.  only. 

The  next  technical  program  of  con¬ 
sequence  to  come  into  existence  was 
by  the  United  States  Air  Force 
MARS.  This  program  started  in 
February  1957  with  the  organization 
of  the  Eastern  Technical  Net  by  J. 
Harvey  McCoy,  W2IYX,  of  Hunt¬ 
ington,  Long  Island.  This  net  is  open 
to  any  Air  Force  MARS  member  who 
resides  east  of  the  Mississi])pi  River. 
It  is  conducted  on  AM  on  a  fre¬ 
quency  of  7540  kc.,  with  rebroad¬ 
casts  on  15715  kc.  and  3295  kc.  Lo¬ 
cal  rebroadcasts  in  some  areas  are 
made  on  143.46  me. 

Concurrent  with  the  start  of  the 
Eastern  Technical  Net  of  the  Air 
Force  MARS,  the  Central  Technical 
Net,  under  the^  direction  of  Major 
Amos  Peters,  W5LHX,  began  opera¬ 
tion.  This  net  was  designed  to  cover 
all  the  area  between  the  Rocky  Moun¬ 
tains  and  the  Mississippi  River,  thi- 
like  the  Eastern  t  echnical  Net,  which 
presented  s|)eakers  from  the  electron¬ 
ics  field  followed  by  question  and  an¬ 
swer  periods,  the  Central  Net  at  first 
dwelled  mainly  on  the  conversion  of 
surplus  electronic  gear  available  to 
members  of  the  MARS  program. 
Later  on  this  net  began  rebroadcast¬ 
ing  tapes  of  the  Eastern  Technical 
Net,  and  also  presenting  speakers  of 
its  own. 

The  Air  Force  MARS  Western 
Technical  Net,  directed  by  John  Elli¬ 
son,  W6A01  of  Menlo  Park,  Califor¬ 
nia,  came  into  existence  in  April 
1958.  This  net  covers  all  of  the  area 
west  of  the  Rocky  Mountains.  It, 
too,  started  at  first  rebroadcasting 
tapes  of  the  Easteni  Technical  Net 
but  lately  has  been  presenting  a  well 
rounded  and  well  publicized  list  of 
its  own  speakers. 

First  U,  S.  Army  MARS 
SSB  Technical  Net 

The  first  United  States  Army 
MARS  SSB  Technical  Net,  com¬ 
menced  operation  officially  on  Janu¬ 
ary  6,  1958,  with  a  talk  by  Raymond 
F.  Guy,  W2AK,  Senior  Stall  Engineer 
of  the  National  Broadcasting  Com¬ 
pany.  His  topic  was  “Little  Known 
Facts  About  the  Broadcast  Industry.” 
For  several  months  prior  to  that,  the 
net  had  been  operating  on  an  infor¬ 
mal  basis  witli  technical  presenta¬ 
tions  by  the  members. 

At  the  beginning,  the  net  was 
opened  to  all  members  of  the  First 
Army  Military  Affiliate  Radio  Sys¬ 
tem  who  could  operate  on  a  single 
side  band.  Later  on  AM  stations 
were  invited  to  participate  providing 
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tfiey  could  maintain  the  re(|uired  frc* 
(|uencv  stability.  The  prime  mission 
of  this  net  is  the  dissemination  of 
technical  knowledge  by  radio  com¬ 
munication.  The  First  Army  Area 
includes  the  First  and  Second  Ama¬ 
teur  call  areas,  \\liich  contain  the 
states  of  \evv  York.  \ew  Jersey  and 
all  the  New  England  states. 

At  this  time  a  word  of  information 
about  Army  MARS  is  in  order.  Army 
MARS  is  essentially  a  second  line  of 
communication  for  the  Army  in  the 
event  of  an  emergency.  I'he  essence 
in  training  has  mainly  been  in  traffic 
and  communications  techniques.  It 
was  not  until  recently  that  thought 
and  action  have  been  put  into  train¬ 
ing  in  the  technical  realm. 

Contrary  to  what  many  people 
ihink.  MARS  is  not  an  organization 
for  military  reservists,  although  some 
do  belong.  Any  licensed  radio  ama¬ 
teur  can  participate  in  MARS  activ¬ 
ities  and  may  withdraw  as  he  pleases 
with  no  strings  attached. 

Let  us  now  examine  the  record  of 
the  First  Army  MARS  SSB  Technical 
Net.  During  1958  the  net  presented 
a  total  of  37  weekly  talks  with  a 
transmission  reliability  of  97.  5fr. 
One  of  the  talks  which  was  disrupted 
bv  an  aurora  storm  was  presented  at 
a  later  date.  Telephone  patch  tech¬ 
niques  were  used  to  permit  speakers 
in  distant  cities  to  talk  to  members 
of  the  net  through  the  stations  of  net 
members  living  near  New  York  Citv. 
Engineers  from  leading  communica¬ 
tions  companies  in  Cedar  Rapids. 


Chicago,  and  Da) ton  were  brouglit 
nn  channel  in  this  manner.  Taped 
talks  were  also  used  to  good  ad¬ 
vantage. 

The  net  passed  another  milestone 
uhen  on  April  8,  1958,  W  es  Peter¬ 
son,  the  engineering  manager  of  En¬ 
gineering  Department  No.  4  of  the 
Collins  Radio  Company  of  Burbank, 
California,  gave  a  talk  on  Electro- 
Mechanical  Filters.  This  talk  was 
presented  from  a  taped  recording. 
Immediately  following  the  talk  Mr. 
Peterson  was  tied  into  the  net  bv 
means  of  a  transcontinental  phone 
patch  between  Burbank  and  New 
York  City.  Th  is  is  more  than  ample 
demonstration  of  how  the  net  can 
reach  out  for  thousands  of  miles  and 
communicate,  for  a  minimum  of  cost, 
with  some  of  the  leading  specialists 
of  our  time.  Also  let’s  not  forget  the 
educational  benefits  derived  bv  the 
listening  audience. 

The  outstanding  specialists  in  the 
electronics  and  communications  field 
presented  by  this  net  have  attracted 
a  large  listening  audience  within  a 
1000  mile  radius  of  New  York  City. 
Letters  have  been  received  from  en¬ 
gineering  students,  engineers,  radio 
amateurs  and  short  wave  listeners.  A 
letter  even  arrived  from  an  Air  Force 
man  in  the  Azores,  over  2500  miles 
away,  telling  of  an  audience  there. 

Speakers  have  originated  their 
talks  from  the  homes  of  amateurs  liv¬ 
ing  near  them.  Radio  amateurs  who 
have  presented  speakers  include 
George  Korper,  AlCFE,  Woodbridge, 
Conn.;  Howard  WYight.  Jr..  AIPNB. 


Bristol,  Conn.;  Fred  Dickson.  A  \2 
IIJU,  Fair  Haven,  New  Jerse\  ;  John 
Novak,  AA2KUC,  Clifton,  New  Jer¬ 
sey;  A1  MacDonald,  A2PRB,  Masse- 
pequa,  L.  L;  AA2LSA,  the  Fort  Mon¬ 
mouth  MARS  Station;  Ben  Russ, 
A2QZ,  Flushing,  L.  L,  and  me, 
A2KPQ,  Whitestone,  L.  1. 

This  net  operates  on  the  First 
Army  Command  Channel  of  4030  kc. 
each  Wednesday  evening  at  9  P.M. 
( prevailing  New  York  time  i .  The 
net  is  in  session  September  through 
May  of  each  year.  It  recesses  during 
June,  July  and  August. 

The  background  of  the  net  mem- 
hers  varies  from  supervisory  engi¬ 
neers  to  workers  in  non-technical 
fields.  Therefore,  efforts  have  been 
made  to  keep  the  talks  at  medium 
level  with  emphasis  on  the  practical 
rather  than  the  mathematical  aspects 
of  the  subject. 

The  net  has  received  good  |)ub- 
licity  in  many  leading  publications 
in  the  electronics  and  communica¬ 
tions  field.  The  following  periodicals 
regularly  publish  the  monthly  sched¬ 
ules:  QST,  CO,  Proceedings  of  the 
Institute  of  Radio  Engineers,  SIGNAL 
Magazine,  Radio  &  Television  News, 
Electronic  News,  QUA,  the  Eirst 
Army  Mars  Newsletter,  and  The  Side- 
hander,  the  official  publication  of  the 
Single  Sideband  Amateur  Radio  As¬ 
sociation.  Other  articles  about  the 
net  have  appeared  in  Popular  Elec¬ 
tronics,  Electronic  Industries,  Elec¬ 
tronics  and  Radio-Electronics  mag¬ 
azine. 

End  of  Part  I — Part  1 1  in  December 


Missilt's  and  Space  Technology 

{Continued  from  page  13) 

that  while  they  use  their  successes  effectively  for  propa¬ 
ganda  and  are  able  to  hide  their  failures — their  public 
claims  have  been,  to  the  best  of  our  knowledge,  factual. 
Their  scientists,  however,  are  not  the  giants  they  would 
have  us  believe — they  simply  started  w’orking  in  this  par¬ 
ticular  field  six  or  seven  years  before  we  did.  It  would 
be  tragic  if  we  had  to  admit  they  were  working  harder 
today  than  we.  But  they  have  set  for  us  some  targets  by 
the  success  of  their  efforts  thus  far  announced. 

I*  or  instance,  while  we  have  no  information  which 
leads  us  to  believe  that  the  Russians  have  solved  all  of 
the  guidance  problems  1  mentioned  earlier,  obviously 
their  guidance  is  good  and  obviouslv  they  are  not  stand¬ 
ing  still. 

Requirements  for  Spfwe  Travel  Are  Many 

One  of  the  most  sensihle  men  in  our  business  todav  is 
my  ^00(1  friend.  Dr.  Lee  DuBridge,  President  of  the 
California  Institute  of  lechnologv.  I  presume  that  most 
of  you  have  read  his  article  in  the  August  issue  of  Har¬ 
per  s  Magazine.  I  think  he  offers  the  most  reasonable 
analysis  of  our  present  situation  that  1  have  seen  lately. 

Dr.  DuBridge  reminds  us  that  conditions  in  space  are 
completely  outside  all  human  experience  up  to  now.  He 


points  out  that  the  essential  elements  that  sustain  life — 
among  them  air,  water,  and  food,  as  well  as  fuel  for  the 
craft — are  missing.  All  these  things,  including  instru¬ 
ments  and  other  kinds  of  equipment,  will  have  to  be  car¬ 
ried  along  with  the  astronaut,  creating  the  biggest  prob¬ 
lem  in  logistics  that  has  ever  faced  an  expedition  into 
the  unknowm. 

Dr.  DuBridge  goes  on  to  say  that  at  the  presently  at¬ 
tainable  rate  of  93,(X)0  miles  per  hour — the  speed  re- 
(|uired  to  overcome  the  gravitational  attraction  of  the 
Sun — it  would  take  three  weeks  to  arrive  at  Mars,  more 
than  three  years  to  visit  Neptune,  and  28,000  years  to 
reach  Alpha  Centauri,  the  nearest  star. 

He  emphasizes  that  maneuvering  in  space  calls  for 
totallv  new  techniques  of  motion.  No  object  in  orbit  can 
overtake  another  one,  or  lie  in  wait  for  it.  Instead,  it 
must  be  intercepted  by  a  trajectory  based  on  complex 
calculations,  and  on  adjustments  in  course  and  speed 
of  the  utmost  exactness. 

The  energy  requirements  for  space  vehicles  are  most 
formidal>le,  and  Dr.  DuBridge  cites  the  problem  of  send¬ 
ing  a  single  man  with  a  minimum  amount  of  equipment 
(Weighing  in  all  about  1  ton)  on  a  trip  to  theNMoon  and 
back.  A  rocket  with  about  300,000  pounds  of  thrust — 
and  we  have  such  rockets — will  carry  him  to  the  vicinity 
of  the  Moon.  But  the  weight  of  fuel  needed  to  land  him 
on  its  surface  will  treble  the  necessary  thrust,  raising  it 
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to  900,000  pounds.  To  bring  him  back  and  land  him 
safely  on  the  Earth  increases  this  to  at  least  5,000,000 
pounds  of  thrust — several  times  the  amount  provided  by 
the  biggest  single  rocket  engine  now  under  development 
by  NASA. 

In  spite  of  these  difficulties,  and  others  equally  chal¬ 
lenging  to  engineers  and  physiologists.  Dr.  DuBridge  is 
not  discouraged;  nor  am  I.  We  share  the  belief  that 
space  exploration  by  mankind  within  the  Solar  System 
is  both  feasible  and  necessary — that  it  is  indeed  inevi¬ 
table — and  that  it  may  offer  rewards  enough,  in  knowl¬ 
edge  and  in  practical  benefits  yet  unknown,  to  keep  hu¬ 
manity  occupied  for  the  next  hundred  years.  We  recog¬ 
nize  that  the  total  cost  will  be  colossal,  but  that  the  un¬ 
foreseen — and  unforeseeable — dividends,  spread  out  over 
the  years,  will  justify  the  cost. 

Some  Americans,  as  1  and  no  doubt  many  of  you  have 
learned,  have  quite  a  different  outlook.  The  other  morn¬ 
ing  I  had  breakfast  in  the  coffee  shop  of  a  Washington 
hotel.  Two  men  were  at  an  adjoining  table.  One  was  in 
a  table-banging  temper.  When  he  mentioned  what  he 
called  “this  space  folderol,”  I  naturally  pricked  up  my 
ears.  I  confess  that  I  eavesdropped  a  little,  which  wasn't 
hard  since  he  had  a  powerful  voice  and  made  no  attempt 
to  lower  it. 

Among  other  things,  he  said — and  I  quote — “We  had 
a  three-inch  rain  in  Washington  last  Saturday.  So  what 
happened?  The  drains  need  working  over  so  badlv  that 
a  good  deal  of  the  city  was  flooded.  People  had  to  swim 
away  from  their  cars. 

“Now,”  he  went  on  to  say.  “w  ith  a  situation  like  that, 
right  here  in  Washington,  why  in  the  name  of  common 
sense  are  so  many  millions  being  spent  on  such  nonsense 
as  shooting  a  lot  of  hardware  to  the  Moon?  Who  cares 
about  the  Moon?  There’s  plenty  to  do  down  here  with¬ 
out  wasting  money  on  things  like  that.” 

There  is,  of  course,  a  fundamental  difference  between 


solving  the  problem  of  overloaded  storm  drains  and  sew¬ 
ers  in  Washington  and  conducting  research  and  develop¬ 
ment  in  space.  For  the  drainage  problem  there  is  a  ready 
solution  needing  only  money  to  complete  the  loop.  Re¬ 
search  in  space  and  the  development  of  useful  applica¬ 
tions  of  knowledge  gained  through  that  research  requires 
imagination,  courage  and  lots  of  money.  It  may  well 
prove  to  be  one  of  the  most  exciting  and  profitable  ven¬ 
tures  of  all  time.  But  it  is  so  easy  to  be  carried  away  by 
our  own  enthusiasms  to  the  point  where  we  begin  to  ig¬ 
nore  realities. 

Naturally,  I  do  not  agree  with  the  gentleman’s  opinion 
about  this  matter.  I  do,  however,  concede  that  he  had 
a  right  to  his  opinion  and  1  am  afraid  that  there  are 
many  others  like  him — persons  who  are  less  than  ex¬ 
cited  over  trips  to  the  Moon  and  the  building  of  way 
stations  in  space.  Our  problem  is  to  be  as  responsible  as 
possible  in  our  public  utterances  in  this  field.  Overstate¬ 
ments  of  wonders  that  are  to  come  may  be  exciting  to 
some  people — but  I  seriously  doubt  that  those  on  whose 
understanding  w’e  must  depend  for  continuing  suj)poit 
will  be  thus  convinced. 

Speaking  of  support — you  will  note  that  1  have  said 
nothing  directlv  about  costs.  That  is  a  stor\  in  itself 
with  which  most  of  you  have  some  familiarity.  I  would 
sav  only  that  space  program  costs  will  increase  substanti¬ 
ally  in  the  years  ahead  if  we  are  permitted  to  carry  out 
the  programs  now  believed  to  be  desirable  and  n(‘cessary 
in  both  the  civilian  and  military  fields. 

If  you  term  this  a  sobering  })icture,  I  have  made  my 
point.  But  I  do  not  intend  it  to  be  a  pessimistic  one. 
Our  horizons  will  be  bounded  oidy  by  the  limits  of  our 
imaginations,  our  ability  to  perform  responsibly  the  tasks 
we  undertake  and  by  our  ability  thus  to  convince  the 
Congress  and  the  public  of  the  worth  and  urgency  of  our 
j)rograms.  It  is  high  adventure  we  are  experiericing — let 
us  be  w'orthv  of  our  trust. 


A  New  Era  in  Combat 
Surveillance 

{Continued  from  page  20) 

is  at  least  seven  times  the  power  used 
previously  in  combat  surveillance 
radar  sets. 

Recognizing  the  importance  of  this 
vital  field,  our  engineers  are  cur¬ 
rently  striving  for  further  improve¬ 
ments  in  combat  surveillance  radars. 

Because  of  its  accuracy,  sensitivity 
and  other  characteristics,  the  TPS-25 


may  have  applications  over  and 
above  its  usefulness  as  a  combat  sur¬ 
veillance  radar.  Its  ability  to  ac¬ 
curately  distinguish  among  and  pin¬ 
point  movements  at  long  range  sug¬ 
gests  that  it  can  perform  sentry  duty 
in  areas  other  than  battlefield  front 
lines.  Our  engineers  are  currently  ex¬ 
ploring  these  possibilities. 

By  familiarizing  Hazeltine  with  its 
needs  and  guiding  the  design  and  de¬ 
velopment  work,  the  Signal  Corps 
has  been  a  valuable  partner  in  this 


program.  The  close  cooperation  be¬ 
tween  the  Army  and  Hazeltine  en¬ 
abled  our  Electronics  Division  to  ap¬ 
preciate  the  needs  of  the  Army  and 
familiarized  the  Signal  Corps  with 
the  technical  capability  which  could 
be  produced.  We  earnestly  believe 
that  it  is  this  kind  of  teamwork  which 
will  continue  to  create  siqjerior  equip¬ 
ment  and  systems  to  keep  our  defense 
strong  and  to  advance  the  art  in  the 
ever-changing  electronics  field. 


Remarks  by  Brig,  Gen,  Thames  at  the  Press  Conference-Demonstration  of  AIS/TPS-25 


The  AN/TPS-25  answers  an  impor¬ 
tant  combat  need  for  long  range 
ground  radar  surveillance.  With  it, 
we  can  now'  spot  moving  targets  20,- 
000  meters  or  about  21,000  yards 
away  in  all  w'eather,  night  and  day, 
and  distinguish  one  target  from  an¬ 
other. 

To  understand  better  where  it  fits 
into  the  combat  surveillance  picture, 
this  equipment  is  one  of  a  family  of 
three  ground  radars  currently  under 
development.  There  is  the  short 
range  ground  radar  which  has  a 
range  capability  of  5,000  meters 


against  moving  targets  and  the  medi¬ 
um  range  radar  with  a  range  capa¬ 
bility  of  10,000  meters  against  mov¬ 
ing  objects.  This  equipment,  then, 
is  the  long  range  surveillance  radar 
for  moving  targets  out  to  20,000 
meters. 

Despite  its  range  and  capabilities 
it  as  a  mobile  equipment  which  can 
lie  moved  overland  or  by  helicopter. 
It  has  undergone  extensive  tests  and 
the  results  have  been  rewarding.  The 
ultra-sensitivity  of  this  radar  permits 
us  to  differentiate  by  sound  between 
a  man  and  a  wheeled  vehicle  and  a 


tracked  vehicle.  At  10,000  meters 
we  can  tell  if  a  man  is  running  toward 
us  or  crawling.  We  have  been  able 
to  distinguish  between  a  s(|uad  of 
soldiers  and  an  individual  soldier  ap¬ 
proaching  the  set  from  1.000  meters 
away.  When  teamed  with  infantry 
and  artillery,  this  radar  will  be  able 
to  alert  commands  and  provide  for 
targets  24  hours  a  day  under  all 
weather  conditions.  To  give  you  an 
idea  of  the  exceptional  capability  of 
this  radar,  on  one  test,  under  ideal 
conditions,  a  soldier  walking  w’as 
spotted  15  miles  away. 
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It's  Never  Too  Early  To  Start.  30  Exhibit  Units  Sold  First  Week. 

Already  we  have  received  company  and  individual  reservations  for  the  following  Convention  social  events: 

Keynote  Luncheon,  May  24;  Reception — Buffet,  May  24;  Reception — Banquet,  May  25;  Industrial  Luncheon,  May  26. 
Reservations  filled  on  a  "first  come,  first  serve"  basis.  Prices  to  be  announced  later.  Just  send  your  request  to  1624 
Eye  St.,  N.  W.,  Washington  6,  D.  C.,  Attention:  Convention  Business  Manager,  and  we  will  work  out  the  details  with 
you  later. 


* 

ANOTHER  SUCCESSFUL  AFCEA 
CONVENTION  WILL  BE  HELD  IN  1960 
ON  MAY  24,  25  AND  26  AT  THE 
SHERATON-PARK  HOTEL  IN 
WASHINGTON,  D.  C. 


% 


Sparrow  III  Navy  air-to-air  missile  is  i 
Raytheon  is  prime  contractor  for  this  pol 


V 


is  nperational  with  both  the  Sixth  and  Seventh  Fleets. 


pot^eapon  system. 


RAYTHEON  COMPANY*  WALTHAM.  MASS. 


RAYTHEON 


MAN'S  DREAM  OF 
CONTROLLING  THE  WEATHER 

(Important  facts  about  one  of  our  most  im/mrtant  resources) 

by 

Anthony  Kurtz  and  Sp4  Dwight  Terry 

Instructors,  Dept,  of  Specudist  Training 
V,  S,  Army  Signal  School,  Fort  Monmouth,  iS,  J, 


The  challenge  that  nature  pre- 
sents  to  man  has  been  one  of  mon¬ 
umental  proportions  throughout  the 
ages.  Mother  \ature  jealously  guards 
her  secrets  as  itian  searches  for  new 
techniques  to  discover  them. 

One  of  the  most  complex  and  “fog- 
shrouded”  puzzles  is  that  of  the 
weather.  Man  speaks  of  someday  con¬ 
trolling  the  ^weather;  yet,  even  today 
the  science  of  meteorology  does  not 
have  a  universally  accepted  coherent 
picture  of  the  mechanics  of  the  atmos¬ 
phere.  This  is  due  in  part  to  our 
inadequate  tools  for  theoretical  analy¬ 
sis  of  the  Earth’s  moving  atmosphere. 

The  foregoing  certainly  presents  a 
frustrating  obstacle;  however,  meteor¬ 
ologists  now  aided  by  the  electronic 
and  rockets  engineers  doggedly  go 
forward.  Meteorological  instrumen¬ 
tation  has  been  improved  through 
various  electronic  devices.  With  the 
development  of  the  rocket  program, 
man  has  entered  the  space  age.  Al¬ 
though  in  its  infancy,  it  will  soon 
allow  him  to  measure  atmospheric 
parameters  heretofore  unattainable. 
With  the  increased  emphasis  placed 
on  meteorology  we  mav  consider  it 
leaving  its  dark  ages  a?id  entering  a 
new  Golden  Era.  Much  hard  work, 
however,  is  still  to  he  done.  In  this 
article  we  shall  discuss  the  evapora¬ 
tion  process  and  the  problems  man 
faces  in  controlling  this  variable. 

One  of  the  most  important  constitu¬ 
ents  of  our  atmosphere  is  water  va¬ 
por.  Water  is  essential  to  the  nourish¬ 
ment  of  crops,  for  the  growth  of  for¬ 
ests,  for  the  processing  of  industrial 
products  and  for  the  creation  of  hv- 
droelectric  power.  Without  this  ever- 
flowing  source  of  “licjuid  gold”  the 
progress  of  this  country  in  agricul¬ 
ture,  industry,  and  commerce  would 
never  have  occurred.  Many  of  us  take 
the  supply  of  this  precious  liquid  for 
granted  even  though  the  demand  for 
the  use  of  increasingly  large  amounts 
of  water  continues.  In  order  to  illus¬ 
trate  the  vast  quantities  used,  we  mav 
look  at  three  industries  for  an  exam¬ 
ple. 

It  has  been  estimated  that  in  order 
to  refine  one  gallon  of  gasoline,  twen¬ 


ty-three  gallons  of  water  must  he  con¬ 
sumed.  The  rubber  industry  estimates 
that  one  hundred  and  sixty  gallons 
of  water  are  needed  to  produce  one 
pound  of  butadiene.  Figures  from  the 
steel  industry  show  that  thirty-six  gal¬ 
lons  of  water  are  required  to  produce 
one  pound  of  steel. 

Water  vapor  exists  in  the  atmos¬ 
phere  in  variable  amounts  from 
one  tenth  of  one  percent  to  four  per¬ 
cent.  figuratively  speaking,  this 
amount  seems  inconsequential;  how¬ 
ever,  it  has  been  estimated  that  if  a 
rain  shower  occurred  simultaneously 
over  the  earth,  one  inch  of  rain  would 
cover  this  planet,  lo  increase  avail¬ 
able  water  sources  we  would  have  to 
reduce  all  our  losses  by  evaporation 
and  transpiration.  Thus,  it  can  be 
concluded  that  if  we  wish  to  control 
the  evaporation  processes  we  would 
have  to  perfect  chemicals  to  bring 
about  this  change. 

W  ater  vapor  enters  our  atmosphere 
by  evaporation  of  minute  li(|uid  parti¬ 
cles  from  oceans,  lakes,  rivers,  etc. 
The  triggering  effect  is  heat  which 
causes  the  liquid  to  pass  into  water 
vapor.  The  vapor  remains  in  this 
state  until  it  is  forced  to  rise  and 
cooling  occurs.  Eventually  the  parcel 
of  air  containing  this  invisible  gas 
reaches  its  dew  point  temperature. 
The  dew  point  is  the  temperature  to 
which  air  must  be  cooled,  under  con¬ 
stant  pressure,  in  order  for  condensa¬ 
tion  to  occur.  When  this  takes  place, 
the  water  vapor  condenses  into  visi¬ 
ble  water  and  is  seen  as  a  cloud.  1  he 
sup])ly  of  water  vapor  for  the  produc¬ 
tion  of  rainfall  largely  determines  the 
ability  of  a  region  to  support  life. 

Another  factor  of  great  signifi¬ 
cance  is  the  ability  of  water  to  absorb 
certain  types  of  radiation.  1  he  sun 
transmits  heat  energy  to  the  earth. 
This  type  of  radiation  is  known  as 
short-wave  radiation,  and  is  similar 
to  radio  waves  and  X-rays.  1he  water 
vapor  in  our  atmosphere  is  of  a 
changeable  nature;  thus  it  will  not 
accept  short-wave  radiation.  In  other 
words,  it  allows  these  waves  to  pass 
through.  When  this  energy  reaches 
i  Continued  on  next  j)Oge) 


Th€‘  INorlheastern  Story 
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come  and  proud  to  be  part  of  such 
an  organization.” 

It  can  be  said  that  the  students  do 
gain  something  from  their  associa¬ 
tion  with  their  four  Chapter  advisors, 
who  represent  many  years  of  differ¬ 
ent  types  of  military  service  in  differ¬ 
ent  parts  of  the  world. 

Another  lienefit  the  member  re¬ 
ceives  is  the  opportunity  through 
field  trips,  lectures  and  perusal  of 
Signal  to  become  more  aware  of  the 
business  world  than  his  age  would  in¬ 
dicate.  In  some  cases,  by  attendance 
at  the  Boston  Chapter  meetings,  the 
student  may  come  to  the  attention  of 
someone  who  will  hire  him  while  he 
is  in  college  or  when  he  graduates. 
He  begins  to  realize  that  our  society 
and  economy  is  based  on  “contacts.” 
The  more  favorable  ones  he  can  es¬ 
tablish,  the  better  it  will  be  for  him. 

What  happens  to  him  afterwards? 
In  most  cases,  he  continues  his  affili¬ 
ation  with  AFCEA  during  his  obli¬ 
gated  military  tour  and  tlien  joins 
the  AFCEA  Chapter  near  his  place 
of  employment.  Some  graduates  have 
been  kind  enough  to  stop  back  by  the 
University  and  talk  to  the  members 
about  their  Army  experiences  and 
the  part  AFCEA  played. 

The  Chapter  is  fortunate  in  that 
the  Chief  Signal  Officer  has  seen  to  it 
that  a  representative  number  of  the 
members  are  in  attendance  at  the  an¬ 
nual  AFCEA  Convention  each  year. 
The  value  each  cadet  receives  from 
the  experience  is  hard  to  estimate. 
All  have  been  lavish  in  their  praise 
of  the  treatment  they  have  rtneived 
and  the  insight  they  were  able  to  get 
into  the  w'orkings  of  big  business  in 
co-operative  competition. 

Are  student  cha|)ters  feasible?  Yes, 
but  they  require  a  special  clinrate  to 
flourish.  We  are  fortunate  at  North¬ 
eastern  in  that  the  climate  appears 
to  be  about  right  for  the  cultivation 
and  harvesting  of  tiie  fruits  of  a  stu¬ 
dent  chapter. 


Correction 

Two  equations  appearing  in  the 
article,  V ehicle-to-V ehicle  Ground- 
Wave  Propagation  Characteristics 
which  was  featured  in  the  October 
issue  of  Signal  were  printed  in¬ 
correctly. 

The  equation  on  Page  32.  sec¬ 
ond  column,  paragraph  2,  line  5 
should  read  (t^  —  o-xn“^.  The 
equation  in  paragraph  3,  line  13 
of  the  same  column  should  simi¬ 
larly  read  —  7.7db. 
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Man's  Dream 

the  earth,  the  wave  length  changes 
and  is  sent  hack  into  the  atmosphere 
as  long  wave  radiation.  The  water 
vapor  finds  this  type  palatable,  and 
a  good  portion  of  the  heat  being  sent 
back  to  the  atmosphere  is  trapped  in 
the  lower  layers.  This  process  is 
known  as  the  “greenhouse  effect.”  In¬ 
coming  solar  radiation  is  allowed  to 
enter  open  space,  but  a  certain  por¬ 
tion  is  trapped  by  water  vapor  in  the 
atmosphere.  This  maintains  a  tem¬ 
perature  balance  which  makes  life  on 
earth  possible  as  we  know  it.  Also, 
daily  temperature  changes  would  be 
much  greater  were  it  not  for  this  in¬ 
visible  gas. 

If  man  were  alile  to  control  the 
evaporation  process,  even  partially,  a 
major  breakthrough  in  weather  con¬ 
trol  would  be  achieved. 

One  device  that  man  has  used  to 
increase  the  moisture  content  of  air  is 
the  w  ater  shed.  The  purpose  of  a  water 
shed  is  to  retard  run-off  of  ground 
water  back  to  the  oceans.  The  idea 
is  that  trees  and  vegetation  tend  to 
hold  moisture  in  the  ground.  This 
moisture  will  eventually  enter  the 
atmosphere  by  evaporation.  There¬ 
fore,  the  chance  of  precipitation  is  in¬ 
creased  when  man  uses  this  device. 
Water  sheds  provide  the  atmosphere 
with  additional  moisture.  It  has  been 
estimated  that  a  single  large  tree  may 
evaporate  into  the  atmosphere  three 
thousand  gallons  of  water  in  a  single 
day.  This  techni(|ue  cannot  Le  con¬ 
sidered  as  controlling  the  weather, 
but  it  is  a  good  example  of  man’s 
utilization  of  nature  on-  a  local  scale. 

Let  us  now'  delve  into  the  large 
scale  patterns.  In  what  way  can  man 
influence  this  process?  Chemical 
agents  may  hold  the  answer.  Chemi¬ 
cals  are  in  the  process  of  being  devel¬ 
oped  that  can  retard  or  increase  the 
rate  of  evaporation.  An  increase  or 
decrease  in  evaporation  means  a  cor¬ 
responding  increase  or  decrease  in  the 
water  vapor  content  of  the  air.  There 
are  many  chemicals  that  may  be  used 
to  control  evaporation.  The  chosen 
chemical  agent  must  be  carefully  se¬ 
lected  and  tested  over  a  long  period 
of  time.  Some  are  deadly  poisons, 
others  are  too  expensive  or  too  dilli- 
cult  to  manufacture. 

Another  determining  factor  is 
agreement  among  the  nations  on  the 
widespread  use  of  these  chemicals 
since ‘the  process  of  controlling  the 
W'ater  vapor  cycle  in  anv  one  area 
could  have  world-wide  effects.  For 
example,  Mexico  could  j)rotest  their 
use  in  the  Gulf  of  Mexico  by  saying 
that  increased  precipitation  would  be 
undesirable  at  this  time.  Moscow 
could  conceivably  accuse  us  of  cold 


war  tactics  by  sa\ing  that  we  are  us¬ 
ing  these  chemicals  as  tactical  weap¬ 
ons  to  increase  or  decrease  precipita¬ 
tion  in  the  Soviet  Lnion.  Internation¬ 
al  agreement  would  be  necessary  be¬ 
fore  control  of  evaporation  on  a  large 
scale  could  be  possible. 

In  the  I  nited  States  those  regions 
south  of  the  Great  Lakes  could  be 
among  the  first  to  benefit  from  con¬ 
trolling  the  weather.  In  the  winter 
the  Polar  ('ontinental  Air  Mass,  which 
is  formed  in  Canada,  is  relatively 
dry;  however,  as  it  moves  over  the 
Great  Lakes  area,  moisture  is  added 
by  means  of  evaporation.  An  exam¬ 
ple  of  this  would  be  the  snow  condi¬ 
tion  which  invaded  Oswego,  New 
York  last  winter.  If  we  could  retard 
evaporation  over  the  Great  Lakes, 
naturally  the  amount  of  moisture 
jiicked  up  by  the  continental  polar  air 
as  it  travels  over  the  lakes  would  be 
lessened  considerably;  consequently, 
although  the  snow  process  cannot  he 
stopped  altogether,  it  can  be  seen 
that  a  reduction  in  the  amount  of 
snow'fall  would  be  achieved. 

Idle  above  is  an  example  of  how 
the  evaporation  process  may  be  par¬ 
tially  controlled  through  the  use  of 
chemicals.  However,  the  problem  is 
one  of  greater  magnitude.  If  we  use 
chemicals  to  achieve  these  results, 
what  effect  would  it  ha\e  in  increas¬ 
ing  or  decreasing  the  stability  of  our 
atmosphere?  How  wcmhl  their  use 
affect  the  temperature  balance?  Hy 
decreasing  the  evaporation  process 
we  also  stand  to  lose  a  greater  than 
average  amount  of  heat  trapped  by 
the  water  vapor  in  the  atmosphere. 
Thus,  it  is  possible  that  a  cooling 
trend  for  soil  temperatures  would  oc¬ 
cur.  Cooling  makes  the  air  more 
dense  and  increases  the  pressure  ex¬ 
erted  by  the  air.  Consequently,  we 
can  presuppose  that  our  high  pressure 
areas  would  persist  for  a  longer  peri¬ 
od  of  time  than  normally.  Thus  we 
could  “manufacture”  relatively  cold, 
dry  winters. 

Looking  at  this  from  a  military 
standpoint,  advances  in  w’eather  con¬ 
trol  would  certainly  cause  a  drastic 
change  in  military  tactics  and  strat¬ 
egy.  If  rain  could  be  induced  under 
a  wide  range  of  climatic  conditions, 
and  the  control  of  precipitation  could 
be  in  our  hands,  a  tool  of  great  offen¬ 
sive  and  defensive  capabilities  would 
be  ours.  The  country  that  can  trigger 
these  changes  would  undoubtedly  pos¬ 
sess  a  weapon  more  powerful  than  a 
gross  of  hvdrogen  bombs  with  no  dis¬ 
astrous  fallout  to  contend  with. 

Controlling  the  forces  of  nature  is 
without  a  doubt  man’s  greatest  chal¬ 
lenge.  Can  he  force  changes  to  occur 
in  the  fluid  motion  in  our  atmos¬ 


phere?  W  ilh  the  adveiit  of  the  rocket 
age  many  meteorologists  look  high 
into  the  hea\ens  for  answers  to  these 
(juestions.  ^  et  there  are  those  who 
feel  that  the  answers  remain  locked 
within  the  breast  of  the  Earth  and 
within  its  initial  atmospheric  cover¬ 
ing  called  the  troposphere. 

Can  man  achieve  this  goal?  Time 
coupled  w'ith  perseverance  and  hard 
work  will  answer  this  question.  In 
all  probability  this  will  not  occur  in 
the  twentieth  century,  but  perhaps 
this  wondrous  thing  called  weather 
control  nia\  blossom  midway  in  the 
twenty-first  century  and  man’s  dream 
of  controlling  the  weather  will  be 
fulfilled. 


A  TRIBUTE  TO 
JACK  WORMCKE 
by  T.  E.  Gootee 

CLIMAXING  A  LONG  and  colorful 
career  as  civilian  cameraman 
with  the  Signal  Corps,  John  H.  “Jack” 
\\  ormcke  retired  recently  after  more 
than  forty  years  of  Army  photograph¬ 
ic  service. 

“A  dedicated  employee,”  com¬ 
mended  the  Hon.  W  ilher  M.  Brucker, 
Secretary  of  the  Army.  “Jack  was  al¬ 
ways  on  hand,  with  his  camera,  at 
every  important  Army  event  or  cere¬ 
mony.” 

Until  his  retirement.  Jack  was  a 
key  member  of  the  U.  S.  Army  Pho¬ 
tographic  Agency  in  Washington. 
During  his  career,  he  estimates  he  has 
taken  more  than  250,000  feet  of  mo¬ 
tion  picture  film.  In  the  last  ten  years, 
he  has  taken  over  25,000  still  photo¬ 
graphs  and  has  photographed  more 
top  Army  officials  and  covered  more 
major  events  in  Washington  than  any 
other  j)hotographer. 

Born  in  New  York  City  in  1894, 
Jack  Wormcke  first  joined  the  new 
movie  industry  as  a  cameraman  at 
Fort  Lee,  New  Jersey.  He  worked  at 
the  old  Eclair  and  Universal  lots  with 
such  early  silent  picture  stars  as  Ru¬ 
dolph  Valentino,  Hoot  Gibson,  Mary 
Pickford,  Douglas  Fairbanks,  and 
others  of  that  era. 

After  serving  in  World  War  I  as 
first  sergeant  of  a  Signal  Corps  pho¬ 
tographic  unit.  Jack  joined  the  Signal 
Corps  as  a  civilian  photographer  in 
April  of  1919. 

The  veteran  photographer  has  a 
high  regard  for  the  new'  cameras  and 
speedier  film  of  today.  “But  the  key 
to  good  photography,”  says  Jack,  “is 
still  the  man  behind  the  camera.” 


:R,  1959 


SIGNAL.  NOVEMBER.  1959 


41 


/ 


AFCEA 


1624  Eye  Street,  NW 
Washington  6,  D.  C. 
Phone:  EXeculive  3-3033 


OFFICERS 


President 

Benjamin  H.  Oliver,  Jr.* 

Ist  Vice  President 

Rear  Adm.  Frank  Virden, 
USN* 

2nd  Vice  President 

Maj.  Gen.  Harold  W,  Grant, 
USAF* 

3rd  Vice  President 

Maj.  Gen.  R.  T.  Nelson,  USA* 
4th  Vice  President 
John  W.  Inwood 
5th  Vice  President 
Ben  S.  Gilmer 
General  Counsel 

Frank  W.  Wozencrafl 
General  Manager 
W.  J.  Baird 
Secretary 

Julia  Q.  Godfrey 
Treasurer 

W.  Earl  Trantham 
Immediate  Past  President 
Frederick  R.  Furih* 


DIRECTORS 

I960 


Francis  L.  Ankenbrandt 
Percy  G.  Black 
Theodore  S.  Cary 
John  J.  Hanselman 
Charles  F.  Home* 

David  R.  Hull 
J.  Harry  LaBrum 
David  Samoff 


1961 


Harry  E.  Austin 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Joseph  R.  Redman 
Robert  C.  Sprague 
W.  W,  Watts 
Frank  W.  Woaencraft 


1962 


George  W.  Bailey 
Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
USAF 

Ben  S.  Gilmer 
Joseph  E.  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 


1963 


Leonard  D.  Callahan 

Brig.  Gen.  A.  F.  Cassevant,  USA 

Walter  C.  Hasselhom 

Walter  P.  Marshall 

Henry  J.  McDonald* 

A.  L.  Pachynski 
William  L.  Roberts 
Ellerv  W.  Stone 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-oflBcio  members 
of  the  Board  of  Directors. 

*  Executive  Committee  Member. 


'fit'  . 


Mfnv  Group  Member 

Standard  Electronics  Company,  a 
manufacturing  firm  located  in  Chicago, 
Ill.,  is  a  new  group  member  of  AFCEA. 

Company  representatives  are:  C.  L. 
Scheirman,  President;  R.  Van  Cleve. 
Sales  Managerl"^.  Aronson,  Director 
of  Engineering;  E.  Skocypec,  Factory 
Manager. 


Assocuilion  Officials 
Assist  Chapters 


A  program  whereby  the  National  Di¬ 
rectors.  Regional  Vice  Presidents  and 
Chapter  Presidents  will  assist  National 
Headquarters  in  chapter  work  was  dis¬ 
cussed  favorably  at  the  Directors  Meet¬ 
ing  September  17,  1959. 

National  Directors  and  Regional 
Vice  Presidents  will  visit  various  chap¬ 
ters,  whenever  their  schedules  permit. 
The  purpose  of  these  visits  will  be  to 
render  assistance  and  provide  guidance 
in  order  to  promote  chapter  progress. 
They  also  will  offer  suggestions  to  Na¬ 
tional  Headcpiarters  for  possible  speak¬ 
ers  for  chapter  meetings. 

To  assist  National  Headquarters  in 
its  program  for  membership  renewals, 
the  Regional  Vice  Presidents  and 
Chapter  Presidents  are  being  sent 
monthly  strip  lists  indicating  the  names 
of  members  whose  membership  in  the 
Association  is  about  to  expire.  This 
procedure  will  enable  the  chapter  to 
contact  each  member  on  the  strip  list 
in  order  to  ensure  his  continued  mem¬ 
bership  without  interruption. 


Four  ISetv  Chapters 
Under  Consideration 


The  establishment  of  four  new  chap¬ 
ters  is  under  consideration  at  National 
Headquarters.  The  chapters  would  be 
located  at  Patrick  Air  Force  Base,  Flor¬ 
ida;  White  Sands  Proving  Grounds, 
Newr  Mexico;  Syracuse,  New  York  and 
Mexico  City,  Mexico. 

For  a  chapter  to  be  formed  it  is  nec¬ 
essary,  among  other  things,  that  there 
be  at  least  fifteen  AFCEA  members  in 
that  area,  three  of  whom  must  be 
United  States  citizens.  After  these  mem¬ 
bers  petition  the  Association  and  all 
necessary  criteria  are  satisfied,  and  their 
ai)plication  is  acted  upon  favorably.  Na¬ 
tional  Headquarters  issues  a  charter  to 
the  newly  organized  chapter. 

Presently,  there  are  forty-seven  chap¬ 
ters  located  in  twenty-five  states,  the 
District  of  Columbia  and  nine  foreign 
countries.  Chartered  last  May,  the  most 
recent  cha[>ter  to  be  affiliated  with  the 
Association  is  located  at  Santa  Barbara, 
('alifornia. 


Chapters  to  Present 
Company  Certificates 


A  new  policy  recently  adopted  Ir 
the  Association  for  presenting  sustain 
ing  and  group  member  certificates  t( 
com|>anies  was  put  into  practice  by  th( 
New  York  Chapter  at  their  Septembe 
30th  meeting. 

In  order  to  give  proper  recognitioi 
to  new’  sustaining  and  group  member 
who  are  located  in  a  particular  area 
the  Association  has  asked  the  chaptei 
president  to  represent  National  Head 
(piarters  and  present  the  certificate  t< 
the  company  Concerned  at  a  chaptei 
meeting.  This  policy  will  give  the  chap 
ter  members  and  the  company  repre 
sentatives  an  opportunity  to  become  ac 
(piainted  immediately. 

The  New’  York  Chapter  is  the  firsi 
chapter  to  follow  this  policy.  Henr) 
Bang,  president  of  the  chapter,  present 
ed  certificates  to  two  sustaining  mem 
her  companies  and  six  group  membei 
companies  at  the  chapter  meeting.  In 
ternational  Telephone  and  Telegraph 
Corporation  and  New  York  Telephone 
Company  are  the  sustaining  membei 
companies  in  the  New  York  area. 

The  group  member  companies  in¬ 
clude  Adler  Electronics,  Inc.;  William 
C.  Copp  &  Associates;  Instruments  for 
Industry;  Servo  Corporation  of  Amer¬ 
ica;  Telectro  Industries  Corp.  and 
Teleprinter  Corporation. 

A  seventh  group  member  company, 
Kadio  Frequency  Laboratories,  Inc., 
received  a  certificate  a  few  weeks  later. 

Five  other  chapters  are  making  plans 
to  present  sustaining  and  group  mem¬ 
ber  certificates  to  companies  within 
their  areas.  Chicago  will  give  a  sus¬ 
taining  member  certificate  to  Co(»k 
Electric  Company.  Cook  Electric  was 
the  first  company  to  become  a  sustain¬ 
ing  member  of  AFCEIA. 

The  other  chapters  and  the  com¬ 
panies  to  whom  they  will  present  group 
member  certificates  include:  Detroit- 
Scanner  Corporation  of  America,  Inc.. 
Port  Monmouth-Radio  Corporation  of 
America.  Astro-Electronic  Products  Di¬ 
vision;  Philadelphia-McCoy  Electronics 
Company;  Southern  California-Ling- 
Altec  hdertronics.  Inc. 


Honorary  Member 


Honorary  membership  in  the  Asso 
ciation  is  being  extended  to  Admiral  o 
the  Fleet,  the  Earl  Mountbatten  o 
Burma,  K.G.,  P.C.,  D.S.O.,  in  recogni 
tion  of  his  appointment  as  Chief  of  th( 
Defense  Staff  of  the  Ministry  of  De 
fense,  Great  Britain. 

As  it  was  upon  recommendation  o: 
the  London  Chajiter  that  the  honorary 
membership  be  granted,  the  honor  wil' 
be  bestowed  at  a  future  meeting  of  thf 
I.ondon  (3ia[»ter. 
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MEMBEKS 

l/istrd  hrlow  ore  new  members  of  the  AFCEA  who 
joined  the  Association  during  the  month  of  Septem- 
listed  under  the  Chapter  with  which 


have 

her.  Members  are 
they  are  affiliated. 

Arizona 

Cajit.  William  F.  Barton 
Lt.  ('ol.  John  C.  McIntyre 
Bohert  Angell 

Atlanta 

Henry  J.  McKinley,  Jr. 
f!apt.  Albert  G.  Redfern 
Fd  C.  Hall 
A.  Warren  Pledger 
Jeff  D.  Johnson 
George  E.  Miilliniks 
Vernon  B.  Maiini 
Frank  C.  Helms 

Afignsta-Fort  Gordon 

Lt.  Col.  Howard  A.  Gorman 
1st  Lt.  Gerald  E.  Lyons 
Russell  B.  Karr 
Carson  D.  Whitten.  Jr. 

1st  Sgt.  Janies  R.  Fultz 
Maj.  Alfred  F.  Hart 
M-.Sgt.  Norman  A.  Hilbert 
M-Sgt.  Robert  K.  Moore 
Capt.  Fred  N.  Shroyer 
Sgt.  Louis  R.  Navarro 

Baltimore 

John  N.  Johnson 
Neil  W.  Beckman 
Herman  H.  Jones 
Raymond  P.  Moore.  Jr. 

Boston 
J.  J.  Bagnall 

R.  Kilhani 

R.  Sproul 

\\ .  Mainberger 
(L  R.  Loux 
\\ .  Marcus 

S.  Fast 

C.  Peterson 
J.  Conway 
P.  Smith 

j.  Hannigan 

T.  D.  Walsh 

S.  W.  Bateman 
H.  1).  Guy 
A.  McCoubrey 
Fred  Schaper 
Cdr.  Floyd  J.  Greene 
Lt.  (]ol.  William  W.  Eakins 
1st  Lt.  Robert  C.  Beatty 
Lt.  Col.  Arthur  E.  Cotter 
George  O.  Greenwood 
Capt.  Roy  M.  Rich 
Capt.  Leonard  M.  Havens 
Capt.  George  A.  Nigro 
Capt.  Oscar  R.  Giordano 
Capt.  Norman  A.  Spiro 
CWO-2  Joseph  J.  Jellinek 

Ghicftgo 

Harry  E.  Allen 
Capt.  James  R.  Montoya 
Clifford  Pike 
L.  A.  Kruncl 

D.  A.  Potter 
W.  J.  Rieger 
R.  C.  Salsini 

E.  W.  Stipek 
Stuart  L.  Dunkle 


Richard  Schulz 
I.ouis  Sirt 

Carroll  W.  Hoshour 

C\\  0  William  J.  Catlibertson 

Neville  H.  Bennett 

E.  A.  Carter 

E.  Louis  Haan 

Dayton-W  righ t 

Col.  Robert  L.  Sal/arulo 
Richard  E.  H  ouser 
H.  H.  Moyer 

Decatur 

Richard  L.  Coonibe 
Robert  M.  Austin 
Janies  L.  Swinger 
Harold  E.  Clanton 
Jerry  L.  Yost 
Gary  D.  Hott 
Jack  R.  Beiitl  ey 
John  W.  Zuttermeister 

Detroit 

Capt.  Hamilton  F.  Smith 

Fort  Monmonth 

Lt.  Col.  Herbert  S.  Bennett 
Frank  A.  Brano 
Herman  B.  Abrams 
Richard  W.  Hines 
Anthony  J.  Durstevvitz 
Col.  Irving  R.  Obenchain,  Jr. 
Howard  H.  Falk 
Robert  G.  horre^ter 
Christopher  N.  Blagdan 
Zane  W.  Herrholz 
Ed  Whalen 

Gulf  Coast 

M-Sgt.  Walter  E.  Lessard 
Frances  L.  Morrow 
Dennis  L.  Jordan 
Clyde  B.  Meece 
Dovel  Boles 
Alta  V.  Zimmerman 
SM-Sgt.  Richard  O.  Gettys 
T-Sgt.  Roger  W.  Fleury 
Ruby  E.  Howery 
S-Sgt.  Otho  N.  Gronk 
Francis  A.  Taylor 
M-Sgt.  William  A.  Haas 
Edward  L.  Moore 
Capt.  Harold  A.  Blough 
A-IC  Kenneth  M.  Ezzell 
Lt.  Alfred  W.  Clark 
Vernon  0.  Slayter 
Lt.  Col.  Ernest  0.  Bonham 
Howard  D.  Yund 
Robert  L.  Shutt 
Lt.  Col.  George  S.  Walborn 
Billy  B.  Moss 
Hubert  D.  Vance 
M-Sgt.  Marvin  G.  Meek 

Hawaii 

Benjamin  Kauahikaua 
Fred  H.  Murai 
W-1  Guy  M.  Youngberg 
RMC  Lincoln  D.  Nave 
Raymond  C.  Hill 
Richard  Oberdorfer 


l-Sgt.  Harry  E.  Woodward 
Margaret  \  .  Tougher 
Richard  IL  Goodwin 

Kansas  ('ity 
Maj.  Richard  H.  Mar.-b 
Maj.  Elbridge  B.  Ousley 
\  irgil  11.  Meyer 
Rudolph  M.  Larez 
Maj.  James  T.  \\  alker 
Maj.  William  H.  Bo\n  en 
Capt.  Robert  R.  John>on 
Erna  D.  Jackson 
Harley  D.  W  illiams 
.lean  M.  Hafjper 
.loyce  M.  Faller 
( ]apt.  Harold  ( i.  I b*rir y 
.lohn  Herdt  / 

Paul  H.  Henson  / 

Ralph  Lucier  ' 

Lexington 

Arthur  F.  Boyd 

Louisiana 
Cdr.  Harry  H.  Hudson 
Rev.  Homer  R.  Jolley 
John  R.  DeSilva 

Montgomery 

Cai)t.  Samuel  T.  Cooper 

Mew  York 

Lt.  Col.  Elliott  C.  Cutler,  Jr. 
Maj.  Herbert  A.  Schulke,  Jr. 
Caj>t.  Charles  P.  Alter 
Richard  H.  Herdman 
E.  M.  Brown 
Leonard  Goldman 
Edward  M.  Gil  »a 
Otto  Richter 
Ben  Steiger 
Carl  Anderson 
Leo  G.  Sands 
Raymond  F.  Kelley 
Zand)ry  P.  Giddens 
Michael  B.  Kraus 
Donald  F.  Koijane 
\  incent  T.  Kenney 
Theodore  Andrzejewski 
Arthur  L.  Anderson 
Walter  A.  Cobb 

Morth  Carolina 

Harold  N.  Simpson 
Capt.  W  illiam  R.  Cash 
Richard  B.  Cashwell 
Col.  David  T.  Griffin 

Morthwest  Florida 

Jack  E.  England 

Lt.  Vincent  R.  Hohman 

Francis  W.  Taylor 

Orange 

Howard  F.  Blackwood 

Paris 

Jean  P.  Millet 

Roger  H.  Gilardi 

Lt.  Robert  P.  W  athen 

Lt.  Col.  William  T.  Riley,  Ji. 

Philadelphia 

Eleanor  J.  Ciccotello 
Esther  P.  Housley 
Margaret  C.  Mendoza 
Reva  H.  Fanning 
Dorothy  C.  Edwards 
Florence  B.  Fireman 


William  .1.  EUini 
DelKon  K.  Fall 
Lillian  A.  Lesser 
William  J.  Bail  ey 
Christopher  Chanako 
Arthur  B.  Gittelman 
fiarleton  R.  Iseminger 
(ieorge  S.  Kennings 
(ieorge  J\  Kourides 
Melvin  K.  Lucas 
Edward  A.  Mason 
Matthew  E.  Osiecki 
Henry  Reingold 
Arthur  L.  Rowland 
(ieorge  H.  Simon,  Jr. 

Philip  J.  .Smith 
Robert  M.  Tomar 
Anthony  \  .  W  eLli 
Harry  A.  Stuart 
Joseph  S.  Alleyne 
Edward  C.  Burnsbaw 
Vincent  N.  Burroughs. 

Austin  G.  Christiansen 
George  J.  Ferry 
Irving  Azof! 

Nathan  S.  Goldstein 
W  illiam  C.  Herle 
Paul  T.  Leibovitz 
Janies  E.  Lynch 
Ruth  Mack 
Frank  J.  McAdams 
riioinas  F.  McGurk 
Howard  W  .  Miller.  .Ir. 
Berenice  A.  Bradley 
Frederick  S.  Minassian 
Howard  E.  Moore 
Harold  P.  Ormsby 
Ottavio  T.  Di  Renzo 
George  Shechtman 
Arthur  Wellman 
Lt.  Col.  Herman  ().  V^oigt 
Martin  Good 
James  M.  Marsh 
Josej)h  E.  Donnelly 
W^alter  H.  White 
Hershey  Silverman 
Samuel  Rabinowitz 
Robert  A.  Sinclair 
Ruth  K.  Yeager 
John  R.  Flynn 
Francis  E.  LeMay 
Frank  J.  DePalma 
Sidney  Turk 
Moe  Levine 
Donald  G.  Buscher 
Col.  Rolla  I).  Pollock 
W  illiam  J.  Feeney 
Warren  D.  Leonard 
Lt.  Col.  John  J.  S.  Doyle 
Herman  Platt 

2nd  Lt.  Frederick  E.  Barmore. 

Jr. 

James  E.  Van  H<»rn 

Philippine 

Henry  AI.  Buhrman 

Rocky  Mountain 

Donald  G.  Chapman 
Richard  C.  Kirby 
Charles  L.  Rider 
Bud  T.  Cahoon 
Capt.  Everett  S.  Turner 

Rome  (Italy) 

Dr.  Fausto  Alcaro 
Dr.  Giovanni  Soleri 
Dr.  Gustavo  Savini 
(Continued  on  page  64) 


:R,  1959 


SIGNAL.  NOVEMBER.  1959 


43 
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AFC£A  l^ustaiiiiiig  and 


Meuibers 


Communications — Electronics — Photography 


Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Associo' 
tion.  By  their  membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security. 


Cook  Electric  Co. 


Sustaining  Members 

International  Telephone  &  Telc^graph  Corp. 


Acme-Danneman  Co.^  Inc. 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Aircraft  Radio  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Eh'ctrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  A  Telegraph  Co., 
Lon^  Lines  Dept. 

Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  C^o. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  &  Gossett  Co. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Thomson-Houston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 
Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comell-Dubilier  Electric  C^rp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Mig.  Corp. 
Designers  For  Industry,  Inc. 

Diamond  State  Telephone  L.u. 
Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 


Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  film  Corp. 

General  Communication  Co. 

General  Electric  Co. 

General  Electric  Co.,  Defense 
Systems  Dept. 

General  Telephone  &  Electronics  Corp. 
Gilfillan  Bros.,  Co. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 

Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Laboratories,  Inc. 

William  F.  Hogan  Associates,  Inc. 
Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jacobsen  Manufacturing  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  &  Supply  Co. 
Kleinschmidt  I.aboratories,  Inc. 
l^ich  Sales  Corp. 

I.enkiirt  Electric  Co. 

Lewyt  Manufacturing  Corp. 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi's  Wireless  Telegraph  Co.  Ltd. 
Materiel  Telephonique  Co. 

McCoy  Electronics  Co. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  &  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Co. 

Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers.  Ine. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 


•  New  York  Telephone  Co. 


Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 
Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Ramo-Wooldridge,  Division  of 

Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  InsIrunienI  Corp. 

Rocke  Interiialional  Corp. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Ser\’o  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  &  Television 
Engineers 

SoundScriber  Corp.,  The 
Southern  Bell  Telephone  &  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  (x». 

Standard  Telephones  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 

Stoddart  Aircraft  Radio  Co. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  Tlie 
Telectro  Industries  Corp. 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments,  Incorporated 
Times  Facsimile  Corp. 

T.M.C.  (Canada)  Ltd. 

Trans-Sonics,  Inc. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Varian  Associates 

Webcor,  Inc.,  Government  Division 
West  (}oast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  Co. 
Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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Here  you  see  a  specially  trained  North  American  crew  care¬ 
fully  loading  a  Burroughs  computer.  Professional  crews 
such  as  these  move  electronic  computers  valued  as  high  as 
three-quarters  of  a  million  dollars  each. 


“Because  of  North  American’s  superior  handling  and 
delivery  service,  they  are  awarded  a  large  portion  of  all 
shipments  of  our  expensive  and  delicate  electronic  com¬ 
puters,”  asserts  W.  A.  Reed,  Traffic  Manager,  ElectroData 
Division,  Burroughs  Corporation. 

He  goes  on  to  say,  “North  American’s  custom  floor- to- 
floor  delivery  service  is  especially  important  in  transporting 
items  of  this  size  and  weight.  Their  crews  have  the  necessary 
equipment  and  know-how  to  place  the  computers  exactly 
where  our  customers  desire.  And  by  using  North  American’s 
services  we  can  ship  our  computers  almost  100%  assembled.” 

7"his  is  just  one  more  example  of  how  North  American 
Van  Lines’  Kid-Glove  handling  and  complete  service  all 
the  way  eliminates  the  many  problems  involved  in  ship¬ 
ping  High  Value  Products. 

Call  your  local  North  American  agent  and  get  the  facts 
first  hand.  He’ll  be  glad  to  talk  with  you  about  your 
product  moving  problems  without  obligation. 


See  "Championship  Bridge' 
with  Charles  Goren  anc 
Alex  Dreier  Sunday  after¬ 
noon  on  most  ABC  stations, 


Experts  in  moving  Household  Goods, 
Displays,  New  Products  and  High  Value 
Products. 


NORTH  AMERICAN  VAN  LI  N  ES.  Inc.  /  World  Headquarters  /  Dept.  19-5  /  Fort  Wayne,  Indiana 

In  Canada,  North  American  Van  Lines  Canada,  Ltd.,  Pickering,  Ontario  ...  In  Europe,  North  American  Van  Lines,  Europe,  GMBH,  Mannheim,  Germany 


/ 


Region  A: 
Region  B1: 

Region  B2: 

Region  C: 

Region  D: 

Region  E: 

Region  P: 


AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 
REGIONAL  VICE  PRESIDENTS 

G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y,  New  England  States,  New  York,  New  Jersey, 
George  C.  Ruehl,  Jr.,  2118  St.  Paul  St.,  Baltimore  Md.  Delaware,  District  of  Columbia,  Maryland,  Eastern  Pennsyl¬ 
vania  and  Virginia, 

Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania, 

W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee, 

Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkansas. 

Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado, 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres.— Lt.  Col.  Carl  F.  Dietrich, 
62118  Jeffords  St.,  Ft.  Huachuca,  Ariz. 
Sec. — John  M.  Kelly,  62428  Stedman  St., 
Ft.  Huachuca. 

ATLANTA:  Pres.— A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga. 
S^c. — A.  M.  Wilson,  Southern  Bell  T&T 
Co.,  51  Ivy  Street,  N.E. 

AUGUST A-FORT  GORDON:  Pres.  — Col. 
Robert  R.  Creighton,  Hq.  USA  SESCS,  Ft. 
Gordon,  Ga.  Sec. — Lt.  Col.  Ollie  J.  Allen, 
USASTC,  R.  Gordon. 

BALTIMORE:  Pres. — J.  Walton  Colvin,  Ben- 
dix  Radio  Div.,  Towson,  Md.  Sec. — Ray 
Moore,  Hoover  Electronics  Co.,  Timonium, 
Md. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 
PMST,  Northeastern  University,  Boston, 
Mass.  Sec.  —  William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,  447  Concord 
Ave.,  Cambridge. 

CENTRAL  FLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — William  L.  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
Ml.  Sec. — Sandford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 

DAYTON -WRIGHT:  Pros. —  William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec. — Cecil  Hill,  General 
Electric  Co.,  333  W,  1st  St.,  Dayton. 

DECATUR:  Pres.— Lt.  Col.  Robert  A.  Starr, 
Decatur  Signal  Depot,  Decatur,  III.  Sec. — 
Edward  J.  Maloney,  60  Northland  Dr., 
Decatur,  III. 

PORT  MONMOUTH:  Pres.— Norman  K. 
Freeman,  84  Bay  Ave.,  Atlantic  Highlands, 
N.  J.  Sec. — Harry  C.  Ross,  Box  249,  Hill¬ 
side  Rd.,  Atlantic  Highlands,  N.  J. 

FRANKFURT:  Treas.— Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 
GULF  COAST:  Pres.— Lt.  Col.  Paul  C.  Kie¬ 
fer,  Keesler  Tech.  Trng.  Center,  Keesler 
AFB,  Miss.  Sec. — Donald  H.  Presley,  South¬ 
ern  Bell  T&T  Co.,  Gulfport. 

GREATER  DETROIT:  Pres.— Maj.  Carl  L 
Lisbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  305  Michigan 
Ave.,  Detroit. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  T.  H. 
Sec. — Francis  Medeiros,  Hawaiian  Tele¬ 
phone  Co.,  1130  Alakea  Street,  Honolulu, 

T.  H. 

KANSAS  CITY:  Pres.— William  E.  Fisher, 
SW  Bell  Tel  Co.,  324  E.  Nth  St.,  Kansas  ^ 
City,  Mo.  Sec. — Charles  E.  Sevier,  SW 
Bell  Tel  Co..  324  E.  I  Ith  St..  Kansas  City. 
KOREAN:  Sec.  — William  L.  Wardell,  OEC, 
RD-CD,  APO  301,  S.  F. 

LEXINGTON:  Pres. — Raymond  Soard,  Jr.,  i 
General  Tel.  Co.,  151  Walnut  St.,  Lexing¬ 
ton,  Ky.  Sec. — Waddy  Neubauer,  201 
Romany  Rd.,  Lexington,  Ky. 


.  LONDON:  Pres.— Col.  Joseph  A.  Plihal, 
Hqs.  Third  Air  Force  (30CE),  APO  125, 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125, 

,  N.  Y.,  N.  Y. 

LOUISIANA:  Pres. — Wesley  P.  Massey.  New 
Orleans  Pub.  Svce.,  317  Baronne  St.,  New 
Orleans,  La.  Sec. — A.  Bruce  Hay,  South¬ 
ern  Bell  Tel.  &  Tel.  Co.,  520  Baronne  St., 
New  Orleans. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
703  Belvedere  Drive,  Montgomery,  Ala. 
NEW  YORK:  Pres.— Henry  R.  Bang.  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  Now 
York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 

NORTH  C AROLIN A:  Pres.— W.  Thomas  Ed¬ 
wards,  Southern  Bell  T&T  Co.,  P.  O.  Box 
240,  Charlotte,  N.  C.  Sec. — John  C.  Co- 
ley,  Carolina  T&T  Co.,  517  Hay  St.,  Fay¬ 
etteville. 

NORTH  TEXAS:  Pres.— Thomas  F.  Byrnes. 
AT&T  Co.,  212  No.  St.  Paul  St.,  Dallas. 
Sec. — Robert  J.  Novak,  AT&T  Co.,  212  No. 
St.  Paul  St.,  Dallas. 

NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Richard  Dwyer;  Div.  B:  Pres. — 
Harry  Giberson. 

NORTHWEST  FLORIDA:  Pres.— Sam  Love, 
Jr.,  Southern  Bell  T&T  Co.,  Pensacola,  Fla. 
Sec. — Lt.  Col.  Leroy  T.  Souders,  P.  O.  Box 
302,  Shalimar,  Fla. 

ORANGE:  Pres. — Ma|.  Morris  Muse,  USAF, 
Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando, 
Fla. 

PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton, 
Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
Hq.  US  EUCOM,  Comm-Elect.,  APO  128, 
New  York. 

PHILADELPHIA:  Pres.  — Frank  D.  Lang- 
stroth,  Philco  Corp.,  4700  Wissahickon 
Ave.,  Philadelphia,  Pa.  Sec.  —  Conrad  , 
Young,  Philco  Corp.,  4700  Wissahickon  ' 
Ave.,  Philadelphia. 

PHILIPPINE:  Pres.— Lt.  Col.  Sidney  A. 
Goldman,  1961st  AACS  Sqdn,  APO  74, 

S.  F. 

PITTSBURGH:  Pres.— Edward  M.  Kliment, 
Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 

ROCKY  MOUNTAIN:  Pres.— Brig.  Gen.  F.  ' 
F.  Uhrhane,  DCS/C&E,  Box  70,  Hq 
NORAD,  Ent  AFB,  Colorado  Springs, 
Colo.  Sec. — Maj.  C.  W.  McKelvie,  Hq. 
ADC,  Ent  AFB.  ^ 

ROME-UTICA:  Pres. — Murray  Socolof,  811 
Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 


,  SACRAMENTO:  Sec. — Capt.  Robert  Mc- 
,  Morrow,  951  La  Sierra  Drive. 

*  SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  Chemalloy  Electronics  Corp.,  Gilles¬ 
pie  Airport,  Santee,  Calif. 

SAN  FRANCISCO:  Pres.— J.  T.  Chatterton, 
Mackay  Radio  &  Tel.  Co.,  350  Mission  St., 
San  Francisco,  Cal.  Sec. — Carroll  V.  N. 
Steffen,  Pacific  T&T  Co.,  74  N®w  Mont¬ 
gomery  St.,  S.  F. 

SAN  JUAN:  Pres. — Cdr.  Harry  C.  Rodin, 
USN,  1 0th  Naval  District,  U.  S.  Naval  Sta., 
San  Juan,  P.  R.  Sec. — Albert  R.  Crumley, 
Crumley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan,  P.  R. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — Walter  W. 
Montgomery,  Raytheon  Co.,  P.  O.  Box  636, 
Santa  Barbara. 

SCOTT-ST,  LOUIS:  Pres.  —  Col.  George  A. 
Zahn,  Hq.  AACS,  DCS/COMM,  Scott 
AFB,  III.  Sec.  —  Allan  L.  Eisenmayer,  P.O. 
Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres— E.  D.  Bigger- 
staff,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS:  Pres. — Maj.  Gen.  Harry 
Reichelderfer,  Southwest  Research  Inst., 
8500  Culebra  Rd.,  San  Antonio*.  Sec. — 
John  D.  Rainbolt,  Southwestern  Bell  Tel. 
Co.,  301  Broadway,  San  Antonio. 

SOUTHERN  CALIFORNIA:  Pres.  — John 
W.  Inwood,  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — David  G.  Soer- 
gel.  North  American  Aviation,  Inc.,  9150 
E.  Imperial  Hwy,  Downey,  Cal. 
SOUTHERN  CONNECTICUT:  Pres— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PL,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres. — Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva.^ 

TINKER-OKLAHOMA  CITY:  Pres— Lt. 
Col.  George  L.  Timme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells, 
USAF  J-6,  APO  925,  S.  F.  Sec.— Maj.  Rob¬ 
ert  G.  Ramsey,  1956th  AACS  Sq.,  APO 
925,  S.  F. 

WASHINGTON:  Pres.— A.  W.  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.  Schroeder, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W., 
Washington,  D.  C. 


Why  Philco  has  been 
selected  to  modernize 
the  world's  largest 
communications  system 

AIRCOM  is  the  vast,  global  network  of  elec¬ 
tronic  communications  that  links  every  base, 
outpost  and  aircraft  of  the  U.  S.  Air  Force.  It 
is  the  world’s  most  extensive  integrated  com¬ 
munications  system. 

Recently  awarded  the  contract  to  modernize 
and  expand  AIRCOM,  Philco  was  selected  by 
the  Air  Force  for  its  proven  ability  in  systems 
management  and  its  extensive  experience  in 
global  communications. 

The  modernized  AIRCOM  System  will  uti¬ 
lize  advanced  techniques  in  both  point-to- 
point  and  air-to-ground  communications.  It 
will  provide  greater  traffic  capacity,  maximum 
reliability  and  complete  compatibility  of  all 
USAF  communications  equipment. 

In  the  world  of  advanced  electronics  ...  in 
communications,  data  processing,  missiles, 
satellites,  weapons  systems  and  radar  .  .  .  look 
ahead  and  you’ll  choose  Philco. 


GOVERNMENT  &  INDUSTRIAL  DIVISION 

4700  WISSAHICKON  AVE.,  PHILADELPHIA  44,  PENNA. 


Chapter  News 


Atlanta 

The  first  meeting  of  the  1959*60  sea¬ 
son  was  held  on  September  22nd  at  the 
Officers’  Club,  Fort  McPherson.  There 
were  226  members  and  guests  present, 
including  some  visitors  from  nearby 
Fort  Penning  and  Fort  Gordon.  A  so¬ 
cial  hour  preceded  the  dinner-meeting. 

Highlight  of  the  evening  was  an  in¬ 
formal  talk  by  Maj.  Gen.  R.  T.  Nelson, 
Chief  Signal  Officer  of  the  Army.  He 
was  introduced  by  Col.  Kirk  Buchak. 
Signal  Officer,  Third  Army. 

General  Nelson’s  subject  was  “Signal 
Corps  Firsts.”  He  told  of  continuing 
efforts  to  develop  new  and  faster  media 
of  communications  to  keep  pace  with 
the  missile  age,  and  spoke  encouraging¬ 
ly  of  possible  future  use  of  satellites 
as  relay  stations.  He  prefaced  his  talk 
with  a  brief  discussion  of  the  history 
and  aims  of  the  AFCEA. 

An  AFCEA  lapel  pin  was  presented 
to  William  B.  Bryan  in  recognition  of 
the  fine  job  he  did  as  president  of  the 
chapter  in  1958-59.  The  presentation 
was  made  by  President  A.  E.  Arnold. 

The  new  officers,  directors  and  com¬ 
mittee  chairmen  for  the  new  year  were 
installed  as  follows:  president — A.  E. 
Arnold,  Western  Union;  vice  presi¬ 
dents — Henry  J.  McKinley,  Georgia 
Tech.;  Lt.  Col.  Thomas  A.  Pugh,  Third 
Army;  Lt.  Col.  Luther  .1.  Ross,  Atlanta 
General  Depot;  G.  M.  Sweeney,  South¬ 
ern  Bell;  secretary-treasurer — A.  M. 
Wilson,  Southern  Bell;  directors — E.  O. 
Betscher,  American  District  Telegraph 
Co.;  W.  B.  Bryan,  Southern  Bell;  Col. 
Kirk  Buchak.  Third  Army;  A.  J.  Car- 
tey.  Southern  Bell;  Capt.  Jesse  Draper, 
USN(Ret.),  Draper  Owens  Co.;  C.  M. 
Eberhart,  Southern  Bell;  Gerald  H. 
Ghertner,  Collum  &  Ghertner  Printing 
Co.;  Ben  S.  Gilmer,  Southern  Bell; 
W.  L.  Mollands,  Stromberg  Carlson 
Co.;  G.  E.  Mulliniks,  Western  Union; 
John  E.  Ramsey,  Philco  Corp.;  Lee 
Rogers,  Lockheed  Aircraft  Corp.;  John 
S.  Seigle,  Southern  Bell;  Lt.  Col.  Eliot 
C.  Tobin. 

Committee  chairmen:  civil  defense — 

J.  S.  Bonner.  Southern  Bell;  house — 
Capt.  A.  N.  Christensen,  Third  Army; 
membership — W.  B.  Burnett,  Southern 
Bell;  program — A.  J.  Cartey.  Southern 
Bell;  publicity — E.  P.  Crutchfield, 
Western  Union:  reception — M.  S.  But¬ 
ler,  Southern  Bell. 

Arizona 

The  annual  election  was  conducted 
at  the  chapter’s  September  17th  meet¬ 
ing  at  Fort  Huachuca  Officers’  Open 
Mess.  Lt.  Col.  Carl  F.  Dietrich  was 
chosen  to  head  the  chapter  during  the 
ensuing  year. 

Other  officers  named  were:  vice  pres¬ 
ident — Lt.  Col.  Lloyd  S.  Snapp  (Ret.)  ; 
secretan’-treasurer  —  John  M.  Kelly; 


board  of  directors — Col.  Henry  A.  Kel¬ 
ler,  Dr.  William  M.  Young,  Leslie  P. 
Van  Houten  and  Capt.  Albert  R.  Lane. 

Baltimore 

The  initial  meeting  of  the  new  year 
was  held  on  September  18th  at  the  Fort 
(ieorge  G.  Meade  Officers’  Club,  with 
80  members  and  guests  in  attendance. 

f'ollowing  dinner.  President  J.  Wal¬ 
ton  Colvin  called  the  meeting  to  order 
with  a  gavel  presented  to  the  chapter 
by  the  immediate  past  president,  Trev¬ 
or  H.  Clark.  He  thanked  Col.  Riley  A. 
(rraham  and  the  Fort  Meade  staff  for 
arranging  the  dinner-meeting  and  then 
introduced  guests  at  the  head  table  and 
other  chapter  officers  as  follows:  Mrs. 
William  M.  Thames,  Jr.,  wife  of  the 
guest  speaker;  Cdr.  and  Mrs.  Bob  Kir¬ 
sten,  USCG,  executive  vice  president  of 
the  chapter;  Col.  and  Mrs.  Riley  A. 
Graham,  USA,  vice  president  in  charge 
of  programs;  Raymond  P.  Moore, 
Hoover  Electronics,  secretary;  Thomas 
E.  Thompson,  The  Martin  Company, 
treasurer;  Regional  Vice  President 
George  C.  Ruehl,  Jr.;  Trevor  H.  Clark, 
Westinghouse  Electric  Corp.,  chairman 
of  the  board;  Charles  L.  Cogswell, 
Thompson  TraliC'*  Corp.,  director;  Al¬ 
bert  J.  W.  Novak,  Hoover  Electronics, 
director;  Richard  M.  Henry,  Westing- 
house,  council  member;  Mrs.  John  A. 
Shipley,  recording  secretary;  and  John 
A.  Shipley,  Baltimore  .News-Post,  offi¬ 
cial  photographer. 

Guest  speaker  was  Brig.  Gen.  Wil¬ 
liam  M.  Thames,  Jr.,  Commander  of 
the  U.  S.  Army  Combat  Surveillance 
.\gency  and  Special  Assistant  to  the 
Chief  Signal  Officer  for  Combat  Sur¬ 
veillance.  His  subject  was  “Combat 
Area  Surveillance.” 

General  Thames  explained  combat 
surveillance  and  reviewed  its  progress 
from  Civil  War  days  to  the  present  and, 
with  the  aid  of  slides,  gave  a  vivid  de¬ 
scription  of  various  radar  systems.  He 
also  described  the  Combat  Surveillance 
Agency  which  was  organized  in  June 
1957  and  its  mission. 

President  Colvin  announced  the  ap¬ 
pointment  of  the  following  committee 
to  draft  a  program  aimed  to  encourage 
secondary  school  students  to  enter 
scientific  fields:  John  M.  Pearce,  The 
Martin  Co.;  George  C.  Ruehl,  Jr.; 
Capt.  Vernon  E.  Day,  USCG;  Col. 
Frank  R.  Swoger.  USA  (Ret.),  Bendix 
Radio;  George  Owen,  The  Applied 
Physics  Lab.,  Johns  Hopkins  Univer¬ 
sity;  and  Cdr.  Bob  Kirsten,  USCG. 

Boston 

Boston’s  Senior  Commanders  of  the 
t  .  S.  Army,  Navy,  Coast  Guard  and 
Air  Force  convened  on  September  24 
for  the  first  fall  meeting  of  the  Boston 
Chapter  at  the  Charlestown  Naval  Offi¬ 
cers’  Club. 


Guest  speaker  Colonel  Robert  J.  Gar- 
rigan,  Boston  Air  Defense  Sector, 
USAF,  spoke  on  the  Semi-Automatic 
Ground  Environment  System  (SAGE). 

Honored  guests  of  the  evening  were: 
Maj.  Gen.  William  J.  Verbeck,  Com¬ 
mander,  XHI  U.  S.  Army  Corps  (Re¬ 
serve),  Fort  Devens;  RAdm.  Carl  F. 
Espe,  Commandant,  First  Naval  Dis¬ 
trict,  Boston;  Capt.  Fred  L.  Ruhlman, 
Commander,  Boston  Naval  Shipyard; 
RAdm.  PMwin  J.  Roland,  Commander, 
First  Coast  Guard  District,  Boston; 
Maj.  Gen.  Kenneth  P.  Bergquist,  Com¬ 
mander,  .Ajr  Defense  Systems  Integra¬ 
tion  Division,  L.  G.  Hanscom  Field, 
Bedford,  and  Colonel  Elmer  W.  Rich¬ 
ardson,  Commander,  Air  Force  Cam¬ 
bridge  Research  Center. 

I 

Dayton~W  right 

The  first  meeting  of  the  1959-60  sea¬ 
son  of  the  chapter  was  a  joint  meeting 
with  the  Institute  of  Navigation.  The 
meeting,  a  dinner-dance,  was  held  at 
the  Officers'  Club  at  W  right-Patterson 
AFB,  September  18,  and  included  an 
introduction  and  installation  of  the 
newly  elected  officers  of  each  organi¬ 
zation.  (New  chapter  officers  were  re¬ 
ported  in  the  July  issue.) 

During  the  evening,  John  L.  Word, 
the  student  selected  by  Ohio  State  Uni¬ 
versity  as  recipient  of  the  .\FCEA 
Scholarship  Award  for  1958-59,  was  in¬ 
troduced  to  the  members. 

Fort  Monmouth 

A  record  year  in  new'  memberships 
and  attendance  was  forecast  at  the 
chapter’s  first  fall  meeting  on  .Septem¬ 
ber  17,  held  at  Gibbs  Hall  Officers’ 
Club. 

A  guest  of  honor  at  the  opening  din¬ 
ner-meeting  was  Maj.  Gen.  W.  Preston 
Corderman,  USA  (Ret.),  formerly  post 
commander  and  now  president  of  Times 
Facsimile  Corp.,  New  York,  a  division 
of  Litton  Industries. 

Guest  speaker  of  the  evening  was 
Carl  Jensen,  a  lamp  expert  from  West¬ 
inghouse  Electric  Co.,  who  gave  a  talk 
and  demonstration  on  “The  Magic 
Light  Force  of  the  Future.”  Mr.  Jen¬ 
sen  pointed  out  that  the  phenomenon 
of  electroluminescence  has  been  known 
for  a  good  many  years,  but  it  has  only 
been  in  the  last  few  years  that  concen¬ 
trated  effort  and  manpower  have  been 
devoted  to  exploiting  the  many  possi¬ 
bilities  of  this  light  source  for  the  fu¬ 
ture.  Electroluminescence  does  not  de¬ 
pend  on  heating  nor  upon  a  gas  dis¬ 
charge  for  its  light  output.  No  bulb 
is  needed,  no  vapor  is  present;  the  light 
is  produced  in  a  film,  a  few  thou¬ 
sandths  of  an  inch  thick.  Light  is  gen¬ 
erated  by  phospliors  excited  by  an  al¬ 
ternating  electric  field  produced  by  an 
applied  voltage. 

(Continued  on  page  50) 


48 


SIGNAL.  NOVEMBER.  1959 


-ar- 

tor, 

itic 

E). 

re: 

)m- 

Re- 

F. 

)is- 

an, 

rd; 

ler, 

>n; 

)ni- 

;ra- 

;ld, 

ch- 

im- 


Atlanta — Shown  at  the  head  fable  at  the 
September  meeting  are  L  to  R,  front  row: 
B.  S.  Gilmer,  Pres.,  Southern  Bell  Tel.  &  Tel.; 
Maj.  Gen.  R.  T.  Nelson,  CSigO,  US  Army: 
A.  E.  Arnold,  District  Mgr.,  Western  Union: 
Maj.  Gen.  T.  E.  DeShazo,  Deputy  C.G.,  3rd 
U.S.  Army.  2nd  row:  Lt.  Col.  T.  A.  Pugh, 
Deputy  SigO,  3rd  U.  S.  Army:  Col.  Kirk 
Buchak,  Signal  Officer,  3rd  U.  S.  Army:  Brig. 
Gen.  D.  P.  Gibbs,  C.G.,  U.  S  Army  Signal 
Training  Center:  Brig  Gen.  H.  D.  Ives,  Chief 
of  Staff,  3rd  U  S.  Army,  and  Lt.  Col.  L.  J. 
Ross,  Signal  Supply  Officer,  Atlanta  General 
Depot. 


Baltimore — Pictured  during  the  September 
dinner-meeting  at  Ft.  George  G.  Meade  are, 
L  to  R:  Comdr.  Bob  Kirsten,  USCG:  Col. 
Riley  A.  Graham,  USA:  Brig.  Gen.  Wm.  M. 
Thames,  Jr.,  USA  and  J.  Walton  Colvin, 
chapter  president. 
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Dayton-W  right — The  first  meeting  of  the 
1959-60  season  featured  a  dinner-dance.  Pic¬ 
tured  at  the  head  table  are,  L  to  R:  William 
Shade,  newly  elected  chapter  president;  Mrs. 
Shade:  J.  J.  Magill,  retiring  president;  Mrs. 
Magill  and  Colonel  W.  H.  Congdon,  newly 
elected  chapter  vice  president. 
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Fort  Monmouth — ’’The  Magic  Light  Force 
of  the  Future”  was  the  program  feature  at 
the  September  dinner-meeting,  held  at  Gibbs 
Hail  Officers'  Club.  Pictured  L  to  R  are: 
Norman  Freeman,  chapter  president:  Carl 
Jensen,  Guest  Speaker,  Westinghouse  Corp.; 
Maj.  Gen.  W.  Preston  Corderman,  former 
Post  Commander,  Fort  Monmouth  and  now 
President,  Times  Facsimile  Corp. 


Montgomery — Pictured  during  the  lecture 
demonstration  entitled  "The  Day  the  Earth 
Tumbled”  presented  at  the  chapter's  first 
annual  meeting  are  L  to  R:  Marlin  Harris, 
Chairman,  Montgomery  Subsection,  AIEE;  Lt. 
Col.  Herbert  Herman,  chapter  president: 
Guest  Speaker,  Chan  P.  Thomas,  Sales  Engi¬ 
neer,  General  Electric  Co.:  W.  Kelly  Mosley, 
Regional  Vice  President,  AFCEA  and  Harry 
B.  Lackey,  chapter  vice  president. 


Philadelphia — Shown  in  the  receiving  line 
at  the  Barclay  Hotel,  preceding  a  dinner 
meeting  in  honor  of  Ma}.  Gen.  R.  T.  Nelson, 
Maj.  Gen.  H.  L.  ScoFeld  and  their  wives  are 
L  to  R:  Frank  Langstroth,  chapter  president: 
Brig.  Gen.  E.  L.  Littell,  C.G.,  U.  S.  Army 
Signal  Supply  Agency,  vice  president;  Mrs. 
Littell:  Maj.  Gen.  R.  T.  Nelson,  CSigO,  U.  S. 
Arrny;  Mrs.  Nelson;  Maj.  Gen.  H.  L.  Scofield, 
Chief,  Procurement  and  Distribution  Division, 
Office  of  CSigO  and  Mrs.  Scofield. 
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It  Makes  You  Stop  and  Think 

Everywhere  you  turn,  you  see  more  and  more  Prodelin  equipment 
being  used  for  RF  transmission.  Coaxial  cable,  transmission  line, 
connectors,  antennas,  and  complete  systems  are  all  in  heavy  demand 
because  of  Prodelin's  superior  specs  and  performance  .  .  .  better  price 
and  delivery.  Review  your  own  needs  and  you’ll  see  that  Prodelin 
can  do  the  job  better  for  you! 


- 

SEMI-FLEXIBIE  ALUMINUM 
COAXIAL  CABLE  &  CONNECTORS 


Whether  your  problem  is  weight,  at¬ 
tenuation  or  power,  Prodelin  Spir-0- 
line  does  the  job  better.  With  Spir- 
0-line,  you  increase  your  system  and 
aircraft  range  by  reducing  attenua¬ 
tion  and  weight.  V2"  Spir-O-line 
weighs  only  12  Ibs./lOO  ft.  .  .  . 
handles  400  watts  average  power 
with  a  loss  of  only  4  DB/100  ft.  at 
2  KMC.  7/8"  Spir-O-line  weighs  34 
Ibs./lOO  ft.  .  .  .  handles  1  KW  aver¬ 
age  power  at  2  KMC.  with  a  loss  of 
only  2  DB/100  ft. 

(PATENTS  PENDING* 


MICROWAVE  ANTENNAS 


To  complement  its  already  famous 
line  of  microwave  antennas,  Prodelin 
makes  available  its  unique  antenna 
package  for  6  and  7  KMC.  The 
package  incorporates  Spir-O-line  semi- 
flexible  coaxial  cable  and  Spir-O-lok 
connectors  for  low  loss  and  easy  in¬ 
stallation.  Available  in  4,  6,  8  and 
10  ft.  antenna  sizes  the  system  is 
particularly  recommended  for  use  in 
passive  reflector  systems  or  on  other 
short  runs.  The  new  system  greatly 
reduces  engineering  time  and  com¬ 
ponent  expense. 


Ready  to  meet  all  demands,  Prodelin 
rigid  line  is  now  available  in  Stand¬ 
ard  EIA  copper,  EIA  lightweight  alum¬ 
inum  and  in  aluminum  with  the  new 
Spir-O-lok  connectors.  All  lines  fea¬ 
ture  the  electrically  transparent  com¬ 
pensated  pin  supporting  structure. 
This  field  proven  feature  allows  peak 
powers  which  approach  theoretrical 
values.  The  SVs"  line  can  handle,  at 
atmospheric  pressures,  peak  powers 
of  up  to  3  megawatts  with  no  addi¬ 
tional  pressurization. 

New  4V8"  line  can  handle  50  KW 
average  power  at  250  MCS,  for  great 
savings  through  less  weight  and 
smaller  line  size. 


Intodelm 

2-WAY  MOBILE  ANTENNAS 


Prodelin’s  new  series  of  VHP  an¬ 
tennas  include  the  ground  plane,  the 
unity  gain  coax,  and  the  Omni-6.  The 
Omni-6  is  a  collinear  gain  antenna 
designed  to  meet  the  need  for  a 
6  DB  gain  antenna  with  a  minimum 
of  cost  and  wind  loading.  All  an¬ 
tennas  are  corrosion  resistant  and 
terminate  in  type  “N”  connectors. 
All  are  capable  of  withstanding  100 
MPH  winds  while  giving  superior 
performance.  All  connectors  are  pro¬ 
tected  by  a  metallic  shield  from  in¬ 
stallation  damage  and  weather. 


307  Bergen  Avenue  •  Kearny,  N.  J. 
Dept.  S 


MANUFACTURER  OF  THE  WORLD'S  FINEST 
ANTENNAS  AND  TRANSMISSION  LINES 


Cu//  Coast 

S/Sgt.  Stanley  D.  Ringstoii  gave  a 
talk  entitled  “Forward  Propagation  of 
Tropospheric  Scatter  Communications” 
to  120  members  and  guests  assembled 
at  the  Airmen’s  Club,  Keesler  Air  Force 
Rase,  for  the  monthly  meeting,  Sep¬ 
tember  14. 

Lt.  Col.  Paul  C.  Kiefer,  Chapter 
President,  explained  the  aims  and  ac¬ 
complishments  of  AFCEA.  Maj.  Leslie 
B.  Rosenberg,  membership  chairman, 
and  Howard  Vund,  program  chairman, 
presented  reports. 

Kansas  City 

At  the  Executive  Committee  Meeting 
September  1,  plans  for  the  coming  year 
"^ere  discussed  and  Lt.  Col.  G.  D.  Me- 
serve  was  elected  chairman  of  the 
Armed  Forces  and  Reserve  Committee. 

The  chapter  opened  its  activities  with 
a  dinner-meeting  at  the  Officers’  Club, 
Richards  Gebaur  Air  Force  Ba.se,  on 
September  24th.  Guest  speaker  was 
Clifford  (L  Wassail,  Defense  Activities 
Engineer  for  the  Southwestern  Bell 
Telephone  Company. 

President  W.  E.  Fisher  welcomed  the 
members  and  guests  to  the  first  meeting 
of  1959-60,  with  a  special  tribute  to 
the  chapter’s  seventeen  new  members. 
.Special  guests  were  Maj.  Gen.  and 
M  rs.  W.  W.  Bowman,  Commander,  Cen¬ 
tral  Air  Defense  Force,  and  Mr.  W.  G. 
Hole,  Defense  Communications  Super¬ 
visor,  Southwestern  Bell  Telephone  Co. 

Mr.  Wassail’s  presentation  concerned 
the  role  of  communications  in  the  de¬ 
fense  of  the  United  .States.  His  discus¬ 
sion  centered  around  the  .SAGE  system 
and  communications  in  connection  with 
space  vehicles  and  was  illustrated  by 
a  film  on  .SAGE  entitled  “In  Your  De¬ 
fense”  and  movie  slides  on  space  ve¬ 
hicles. 

Louisiana 

W.  P.  Massey,  Chapter  President, 
presented  an  illustrated  ^  lecture  on 
“Blessings  of  the  IL  .S.  A.”  at  the  Sep¬ 
tember  15  meeting  at  the  Naval  Air  Sta¬ 
tion,  Commissioned  Officers  Mess,  Alvin 
Callender  Field.  The  business  meeting 
was  preceded  by  the  social  hour  and 
dinner. 

Montgomery 

Mr.  Chan  P.  Thomas.  Sales  Engineer 
from  the  General  Electric  (.’oTiipany, 
Ithaca,  N.  Y.,  presented  a  lecture  dem¬ 
onstration  entitled  “The  Day  the  Earth 
Tumbled,”  concerning  the  history  of 
the  Ice  Age  and  the  theories  that  are 
now  being  evolved,  at  the  Chapter’s 
first  annual  meeting  held  jointly  with 
the  Montgomery  Subsection  of  the 
American  Institute  of  Electrical  En¬ 
gineers. 

Among  the  distinguished  members 
and  guests  present  at  the  meeting  w'ere: 
Mr.  W.  Kelly  Mosley,  Regional  Vice 
President  of  AFCEA ;  Mr.  Harry  B. 
Lackey,  Vice  President  of  the  Southern 
Bell  Telephone  Company  and  also  Vice 
President  of  the  Montgomery  Area 
Chaiiter;  and.  Mr.  Marlin  Harris, 


S«nd  today  for  full  performance  data 
and  speclficofions  on  the  Prodelin  line, 

Prodelin  stocks  component  parts,  supporting 
hardware,  and  accessories  for  all  lines. 

DISTRIBUTED  ON  THE  WEST  COAST  BY; 

MAYOWELL  &  HARTZELL,  INC. 

San  Diego  •  San  Francisco  •  Los  Angeles 
Phoenix  •  Portland  •  Seattle  •  Spokane 
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( .'liairniaii  of  the  Montgomery  Subsec¬ 
tion  of  the  A  IKK.  A  number  of  dis- 
tingiiished  \isitors  from  the  Birming¬ 
ham  section  of  the  AIKK  were  also 
present. 

Philadelphia 

Maj  .  Gen.  Balph  T.  lAelson  and  Maj. 
Gen.  Herbert  L.  Scofield  and  their  wives 
were  the  guests  of  honor  at  a  recep¬ 
tion,  cocktail  party  and  buffet  given  by 
the  chapter  at  the  Barclay  Hotel,  Au- 
gust  7. 

Among  the  nearly  200  members  at¬ 
tending  the  event  honoring  Gen.  Nel¬ 
son.  Chief  Signal  Officer,  and  Gen.  Sco¬ 
field.  Chief,  Procurement  and  Distribu¬ 
tion  Divisifm,  Office  Chief  Signal  Offi¬ 
cer,  were  Brig.  (ien.  Elmer  L.  Littell, 
Commanding  (General,  U.  S.  Army  Sig¬ 
nal  Supply  Agency,  Benjamin  H.  Oli¬ 
ver,  jr.,  AF'CEA  National  President, 
and  .John  Holland.  AKCEA  Regional 
\  ice  President. 

Scott-St,  Louis 

I'he  McDonnell  Aircraft  Corporation 
of  St.  Louis  was  host  to  the  Chapter  at 
the  Septend)er  11  meeting. 

An  informal  {)re-nieeting  dinner  was 
attended  by  50  members  and  guests. 
The  Chapter  then  toured  the  Corpora¬ 
tion  under  the  guidance  of  F.  H.  Roe- 
ver.  Administrative  Engineer  at  Mc¬ 
Donnell.  R.  M.  Schwarz,  Project  Elec¬ 
tronic  Engineer,  presented  a  lecture  on 
“Weapon  Systems  Engineering  and 
Electronics”  and  a  film  on  the  Model 
119  Executive  Jet  Transport  was 
shown.  Tile  meeting  w’as  closed  by 
R.  1).  Hill.  Jr..  Manager,  Electronics 
Systems, 

Seattle 

A  field  trip  was  made  by  the  Chapter 
on  August  15  to  the  U.  S.  Naval  Radio 
Station,  Jim  Creek,  Washington.  The 
group  toured  the  1,000,000  watt  radio 
station  under  the  guidance  of  Cdr.  Ear- 
kin  and  Lt.  Humphrey.  Of  special  in¬ 
terest  was  the  tank  tuning  system  and 
the  matching  device  between  the  trans¬ 
mitter  and  the  huge  antenna  system. 
Under  changing  w’eather  conditions  it 
necessitates  almost  continual  tuning  to 
assure  constant  maximum  output. 

On  Sejitember  9,  the  Chapter  held  a 
business  meeting  at  which  Frank  Sim- 
monds  was  appointed  membership 
chairman  and  Capt.  Hill  was  api>ointed 
t)r<»gram  chairman. 

.1.  Alan  Duncan,  secretary  of  the 
Chajiter,  ga\e  a  talk  on  the  totem  po¬ 
lar  region  which  included  a  short  his¬ 
tory  of  the  art- of  carving  totem  poles 
and  of  the  people  of  the  area  which 
covers  the  coastal  lands  from  Puget 
Sound  up  through  the  coast  of  British 
Columbia  and  includes  southeastern 
Alaska. 

South  Texas 

The  chapter  s  first  fall  meeting  took 
place  on  September  15th  and  was  ad¬ 
dressed  by  E.  S.  C.  Coppock,  owner 
and  operator  of  the  Trendex  Research 

{Continued  on  page  64) 


physicists: 
electronic  engineers: 
mathematicians : 


•  Exceptional  opportunity  for  rapid 
and  ord(‘rly  growth 

•  Acad(*mic  environmtait  and  .supta’ior 
.'^tandard.s  of  t(‘chnical  proficiency 

•  Activity  of  the  highe.st  proles.sional 
calibre  iindc‘r  Government  Prime* 
Sy.^t(*m  Contract.s 

•  Mid -Manhattan  faciliti(*.s  adjac(‘nt 
Grand  Central 

(Jill*  as.sociates  alr(‘ady  have*  di.stin- 
guishe*d  records  in  the*.se*  fie*lds: 

Electronic  Countermeasures 

Air  Defense  Systems 

Air  Traffic  Control 

Advanced  Nuclear  Weapons 
Applications 

Nuclear  Physics 

Digital  Data  Processing 

Project  Programming  Analysis 

Veiur  advanced  degrc‘e*  in  physics, 
edectronic  e*ngine*ering  or  mathemat¬ 
ics  should  he*  hacked  hy  demon¬ 
strated  technical  achie*vemc*nt  ...  a 
thorough  understanding  of  the  laws 
of  cause  and  effect,  and  sound  appli¬ 
cation  of  scientific  method. 

Excellent  Salaries 

Tuition  Plan 

Three  Week  Vacations 


hupnrirs  are  invited  from  qualifird  scientists. 

G.  c.  DEWEY  &  CO.,  INC. 

202  E.  44  St.,  New  York,  N.  Y. 
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OZALID 


Uncrote  Roll  in  Plug  in  Clean  crisp  maps 

•  EASE  OF  OPERATION  .  .  •  new  high  in  clean,  quiet  operation 


Crisp  brown  markings  on  clean  white-poper  Ease  of  writing  and  erasing  enhances  analysis  Clear  crisp  duplicates  by  Bruning  or  Ozalid 

•  PLUS  THESE  UNIQUE  FEATURES  .  .  . 

LOW  COST — Alfax  paper  cost  savings  on  full  schedule  operation  save  1/3  to  2/3  in  yearly  operation  costs. 

CLEAN — electricity  is  the  ink  foi?  Alfax  paper,  ion  deposits  make  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants. 

STABLE  Alfax  stores  indefinitely  .  .  .  contains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


Automatic  and  continuous  Time  clock  programming  Instantly  visible 

•  EASE  OF  MAINTENANCE  .  .  . 


Easy  paper  loading 


■mT- 


Front  panel  checks 


Back  connector  checks 


Plug-in  construction 


Air  Freight  replacement 


PLUS  THESE  I  NIQUE  FEATURES  .  .  . 

SECURITY — low  voltage  marking  process  does  not  generate  a  signal  that  can  be  intercepted. 

HIGH  SPEEDS — 60-90  or  120  rpm  operation  .  .  .  recorder  technique  and  paper  capable  of  fifteen  times  these  existing  speeds. 
PRODUCTION — designed  for  volume  production  on  short  lead  time  .  .  .  using  unique  expandable  manufacturing  techniques. 


1 

^  ^ 

1  ^ 

A 

Most  commended  features  of  ALFAX  Maps 


Here’s  why ...  FORECASTERS  PREFER^ 

Most  commended  features  of  ALDEN  RECORDERS  I  EQUIPMENT  AND  ALFA]I 


•  EASE  OF  INSTALLATION  .  .  •  compact  and  mobile 


A 


A 


NEW  BOON  TO  CONTINUOUS  FACSIMILE  NETWORK  OPERATION 
REALIZED  WITH  ALDEN  FLAT  COPY  SCANNING  SYSTEM 


IfLAT  copy  SC-AKlNeR.  WIT41 

copy  -FtD  COMTlMUOUSiy... 


...RtPL-ACeS  2  DRUMS 

AMD  2  SCAMNtR+^tAOS 

...AMD  etlNAlMATeS 
copy  size 

^CPysf/v^,  a,*  liMITATIOMS 

/  /.tMoeo 


< 


G- 


COPY 

RUNN/MCr 


CO^y  CUT 


ALDEN  FACSIMILE 
MAPS... 

.  .  .  and  why  ive  think 


Compact,  mobile  flat  copy  scanners  providecJ  by  Alden 
Electronics  Company,  Westboro,  Mass,  moved  onto  the 
new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified 
fa  csimile  communications  systems 

•  INSTALLATION  SIMPLIFIED  .  .  . 

Uncrated  from  fold-a-way  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  ecjuipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day#  Addition  of  transmission 
and  receiving  points  has  been  expandrti  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 

>X'ith  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  \\2i\c: originals 
hack  in  [  j  the  time. 

Flat  Copy  Scanner  with  expandable  copy  feed  head 

takes  maps  any  width  or  length  —  fed  straight  or  kitty  corner. 

•  FOCUS  SMUDGE  ELIMINATED 


you’ll  like  them  too. 

Since  195i  Alden  Facsimile  Weather  Map 
Recorders  and  Alfax  maps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  institutions 
following  suit. 


Focus  smudge  caused  by  unusually  fhicic  copy  or  copy  lifting  from  drum. 


W  ith  copy  feed  rolls  precisely  positioning  surface  of  map 
on  flat  copy  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 

•  MOST  COMMENDED  FEATURES 


The  new  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
networks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 


scanners. 


% 


Fifteen  out  of  twenty  forecasters  after  having  op¬ 
erating  experience*  w'ith  all  weather  facsimile  systems 
indicated  a  marked  preference  for  Alden  Recorders 
and  Alfax  Maps. 


ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

Westboro,  Mass. 


PersontiL*!  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniques,  highly  commend  these  features; 

*  ease  of  copy  handling 

*  compactness  and  mobility  of  equipment 

*  quietness  and  dependability  of  operation 

*  cleanness  and  sharpness  of  copy  produced 


Hi-Altitude  Facsimile  Weather  Drops 

will  soon  be  available  from  American  Telephone  and  Tele¬ 
graph  Co  for  qualified  companies  and  organizations.  For  others 
interested  in  facsimile  communication  systems,  Alden  Electronics 
makes  flat  copy  scanner  heads  and  recorders  in  all  sizes  and 
speeds  (up  to  30  times  present  network  speeds)  furnishing  com¬ 
ponents  to  qualified  manufacturers,  and  complete  systems  to  end 
customers 

W'e  incite  your  inquiry  . 
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Uncrote  Roll  in  Plug  in  Clean  crisp  maps 

•  EASE  OF  OPERATION  .  .  •  new  high  in  cleon^  quiet  operation 


Crisp  brown  markings  on  cleon  white  paper  Ease  of  writing  and  erasing  enhances  analysis  Clear  crisp  duplicates  by  Bruning  or  Ozalid 

•  PLUS  THESE  UNIQUE  FEATURES  .  .  . 

LOW  COST — Alfax  paper  cost  savings  on  full  schedule  operation  save  1/3  to  2/3  in  yearly  operation  costs. 

CLEAN — electricity  is  the  ink  fot  Alfax  paper,  ion  deposits  make  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants. 

STABLE  Alfax  stores  indefinitely  .  .  .  contains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


OZALID 


j| 


Front  panel  checks  Back  connector  checks 

•  PLUS  THESE  I  NIQUE  FEATURES  .  .  . 


Plug-in  construction 


Air  Freight  replacement 


SECURITY — low  voltage  marking  process  does  not  generate  a  signal  that  can  be  intercepted. 

HIGH  SPEEDS — 60-90  or  120  rpm  operation  .  .  .  recorder  technique  and  paper  capable  of  fifteen  times  these  existing  speeds. 
PRODUCTION — designed  for  volume  production  on  short  lead  time  .  .  .  using  unique  expandable  manufacturing  techniques. 


Automatic  and  continuous  Time  clock  programming 


instantly  visible 


Easy  paper  loading 


•  EASE  OF  MAINTENANCE  .  .  . 


Here’s  why . . .  FOREUSTERS  PREFER 

rnded  features  of  ALDEN  RECORDERS  I  EQUIPMENT  AND  ALFA 


[  Most  commended  features  of  ALDEN  RECORDERS  J  CUUI 
•  EASE  OF  INSTALLATION  .  .  .  compact  and  mobile 


Most  commended  features  of  ALFAX  Maps 


/ 


NEW  BOON  TO  CONTINUOUS  FACSIMILE  NETWORK  OPERATION 
REALIZED  WITH  ALDEN  FLAT  COPY  SCANNING  SYSTEM 


IfLAT  copy  5CV\MNeR  ^^/IT4^ 

copy  -Fto  COMTiNUOUSLy.. 


...Rtpuces  1  DRUMS 

AKJO  2  SCAMMtR. -Mt-ADS 


5- 


'T.l 


COPY 

RUNNINO^ 


,  cof^y  CUT 
0/!cJM  S/7/= 


,..aMd  eiiNAiNiAies 

w _ copy  size 

<=(copy  Bet  Mu  ^  LlMlTATlOhJS 

LOAO&O 


AIDEN  FACSIMILE 
MAPS... 

.  .  .  and  why  lue  think 


Compact,  mobile  flat  copy  scanners  provided  by  Alden 
Electronics  Company,  Westboro,  Mass,  moved  onto  the 
new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified 
facs  imile  communications  systems 

•  INSTALLATION  SIMPLIFIED  .  .  . 

Uncrated  from  fold-a-way  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  equipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day#  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 

With  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  originals 
hack  in  { j  the  time. 

Flat  Copy  Scanner  with  expandable  copy  feed  head 

takes  maps  any  width  or  length  —  fed  straight  or  kitty  corner. 

•  FOCUS  SMUDGE  ELIMINATED 


you’ll  like  them  too. 

Since  1954  Alden  Facsimile  Weather  Map 
Recorders  and  Alfax  maps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  instiaitions 
following  suit. 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum. 


With  copy  feed  rolls  precisely  positioning  surface  of  map 
on  flat  copy  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 

•  MOST  COMMENDED  FEATURES 


The  new  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
networks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 
scanners. 


fteen  out  of  n^enty  forecasters  after*  having  op¬ 
ing  experience*  with  all  weather  facsimile  systems 
cated  a  marked  preference  for  Alden  Recorders 
Alfax  Maps. 


ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

Westboro,  Mass. 


Personnel  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniques,  highly  commend  these  features: 

*  ease  of  copy  handling 

*  compactness  and  mobility  of  equipment 

*  quietness  and  dependability  of  operation 

*  cleanness  and  sharpness  of  copy  produced 


Hi-Altitude  Facsimile  Weather  Drops 

will  soon  be  available  from  American  Telephone  and  Tele¬ 
graph  Co.  for  qualified  companies  and  organizations.  For  others 
interested  in  facsimile  communication  systems,  Alden  Electronics 
makes  flat  copy  scanner  heads  and  recorders  in  all  sizes  and 
speeds  (up  to  30  times  present  network  speeds)  furnishirfg  com¬ 
ponents  to  qualified  manufacturers,  and  complete  systems  to  end 
customers 

W'e  invite  your  inquiry  . 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


Funds  for  the  performance  of  re¬ 
search  and  development  in  private 
industrial  firms  totaled  $7.2  billion 
in  1957,  according  to  the  National 
Science  Foundation.  Slightly  more 
than  one-half  of  this  amount  was  ac¬ 
counted  for  by  two  industries — air¬ 
craft  and  parts,  and  electrical  equip¬ 
ment. 

A  preliminary  report  entitled, 
“Funds  for  Research  and  Develop¬ 
ment  Performance  in  American  In¬ 
dustry,  1957,”  Reviews  of  Data  on 
Research  &  Development,  No.  14,  de¬ 
scribes  a  survey  conducted  for  the 
Foundation  by  the  Bureau  of  the  Cen¬ 
sus.  U.  S.  Department  of  Commerce. 

Total  performance  of  research  and 
development  in  private  industrial 
firms,  as  reported  in  the  survey,  in¬ 
creased  about  one-fifth  between  the 
two  years  covered,  1956  and  1957, 
from  $6  billion  to  $7.2  billion.  The 
survey  also  showed  that  during  1957, 
$3.7  billion,  or  "slightly  more  than 
one-half  of  the  total  research  and  de¬ 
velopment  performed  by  private  in¬ 
dustrial  firms,  was  financed  by  the 
Federal  Government.  Federally 
financed  research  and  development  in 
private  industrial  firms  was  shown  to 
be  heavily  concentrated  in  the  air¬ 
craft  and  parts  industry,  which  ac¬ 
counted  for  almost  three-fifths  of  the 
$3.7  billion. 

Eight  separately  surveyed  indus¬ 
tries  (paper  and  allied  products; 
drugs  and  medicines;  other  chemi¬ 
cals;  stone,  clay,  and  glass  products; 
industrial  chemicals;  petroleum  re¬ 
fining  and  extraction;  food  and  kin¬ 
dred  products;  and  primary  metal 
industries)  supplied  from  company 
funds  more  than  90  percent  of  their 
respective  totals  for  research  and  de¬ 
velopment.  In  contrast,  more  than 
four-fifths  of  the  research  and  devel¬ 
opment  performance  in  the  aircraft 
and  parts  industry  w^as  supported  bv 
the  Federal  Government. 


The  nuclear  powered  submarine, 

George  Washington,  has  an  especial¬ 
ly  constructed  switchboard  that  was 
designed  and  built  to  be  installed  in 
the  submarine  through  a  25-inch 
hatchway.  Navy  spokesmen  said.  The 
switchboard  is  the  nerve  center  of 
the  missile  weapons  system  and  ma¬ 
jor  clearing  house  for  transmitting 
and  switching  pow’er  and  information 

54 


to  and  from  the  fire  control  panel 
which  launches  the  Polaris  missile. 

Built  by  Burroughs  Corporation  of 
Detroit,  the  switchboard  curves  to  fit 
the  hull  and  is  installed  in  two  sec¬ 
tions  to  meet  space  limitations.  The 
weapons  systems  transmit  digital  in¬ 
formation,  synchronization  and  pow¬ 
er  data  which  checks  missile  environ¬ 
mental  conditions,  activates  storage 
batteries,  feeds  navigational  data  to 
fire  control  equipment  and  prepares 
information  to  operate  launching 
equipment  through  the  board. 

The  switchboard  is  composed  of 
12  cabinet  units  which  fill  an  area 
of  20  feet  long  by  six  feet  high.  Each 
unit  utilizes  about  20  square  inches 
of  floor  space.  There  are  135,000 
connections  and  265,000  feet  of  wir¬ 
ing  for  each  switchboard. 

•  •  • 

The  Industrial  Education  Institute 

in  cooperation  with  the  Materials 
Handling  Institute  has  planned  a  5- 
day  training  course  in  Value  Engi¬ 
neering  and  Analysis  for  industry 
and  government,  starting  November 
30.  The  program  covers  all  phases 
of  the  subject  and  is  designed  for 
men  responsible  for  product  design, 
procurement  and  manufacturing. 

Value  Engineering  and  Analysis 
has  been  termed  “the  most  effective 
technique  ever  developed  for  reduc¬ 
ing  product  costs.”  It  is  a  concen¬ 
trated  effort  to  improve  the  value  of 
any  product  by  eliminating  unneces¬ 
sary  costs  in  product  design,  manu¬ 
facture  and  procurement.  (See  Sig¬ 
nal,  June  1957,  page  15,  and  Octo¬ 
ber  1958,  page  40.)  The  intensive 
course  will  combine  formal  instruc¬ 
tion,  guest  lectures,  informal  discus¬ 
sion,  demonstration,  case  study  and 
problem  solving. 

The  members  of  the  “faculty”  in¬ 
clude  nearly  a  score  of  the  Nation’s 
foremost  authorities  on  improving 
product  value.  They  include  L.  D. 
Miles,  Manager  of  Value  Services, 
General  Electric  Co.;  RAdm.  A.  G. 
Mumma,  USNfRet.),  Vice  President, 
Engineering,  Worthington  Corp.; 
RAclm.  R.  S.  Mandelkorn,  USN 
(Ret.),  Chairman  of  Value  En¬ 
gineering  Committee,  Electronics  In¬ 
dustries  Association;  Vincent  de  P. 
Goubeau,  Vice  President,  Materials, 
Radio  Corporation  of  America;  Fred¬ 
erick  S.  Sherwin,  Manager,  Value 


Analysis  Service,  Raytheon  Co.;  Don 
Otis,  Controller,  Electric  Typewriter 
Division,  I.B.M.  Corp.;  Bernard  W. 
Fades,  Manager,  Value  Engineering, 
Stromberg-Carlson  Co.,  and  Presi¬ 
dent  of  the  Society  of  American  Val¬ 
ue  Engineers;  Raymond  J.  Spenard, 
\  alue  Analysis  Education,  L  .  S.  Army 
Ordnance;  Morgan  D.  Roderick, 
Office  of  Value  Engineering,  Bureau 
of  Ships,  U.  S.  Navy;  Louis  J.  De 
Rose,  Executive  Director,  Materials 
Management  Institute,  and  others. 

Further  details  and  registration  in¬ 
formation  may  be  obtained'  from  the 
Registrar,  Industrial  Education  In¬ 
stitute,  25  Hunt’iigton  Avenue,  Bos¬ 
ton  16,  Mass. 


A  new  Index  of  Commercial  Stand¬ 
ards  revised  to  July  1,  1959,  lists  all 
Commercial  Standards  under  22  clas¬ 
sifications  including  electrical  and 
mechanical  equipment,  instruments 
and  tools,  chemicals,  plastics,  precious 
metals,  rubber  products,  paper  and 
petroleum  products. 

Commercial  Standards  are  volun¬ 
tary  standards  adopted  by  industry 
to  establish  nationally  recognized 
quality  requirements,  including  meth¬ 
ods  of  testing,  rating  or  grading. 
They  are  developed  at  the  request  of 
the  industry  concerned  to  form  a 
common  basis  of  understanding 
among  producers,  distributors  and 
users  of  the  products,  and  to  provide 
a  basis  for  fair  competition. 

Single  copies  of  the  Index,  Catalog 
No.  978,  are  available  without  charge 
upon  request  to  Commodity  Stand¬ 
ards  Division,  U.  S.  Department  of 
Commerce,  Washington  25,  D.  C. 

•  •  • 

Cornell  Aeronautical  Laboratory 

(CAL)  will  design  and  build  the 
world’s  first  wind  tunnel  for  long- 
duration  testing  of  hypersonic  mis¬ 
siles  and  space  vehicles  under  actual 
atmospheric  conditions. 

Under  a  $3.1  million  contract  with 
the  Air  Force  Research  and  Develop¬ 
ment  Command,  CAL  will  operate 
the  new  tunnel  at  its  main  research 
center  in  Buffalo.  The  Laboratory 
will  also  complete  the  engineering 
and  design  work  initiated  under  pre¬ 
vious  Air  Force  contracts  on  the 
“wave  superheater”  which  will  sup- 
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NEW  AMPLIFIER  PACKS  90  DB 
IN  HALF  CUBIC  INCH  VOLUME 

New  455  kc  three-stage  aniplihers  developed  by  the 
U.S.  Army  Signal  Corps  utilizing  the  faeilities  and 
competence  of  General  Electric  produce  up  to  90  db 
gain  with  5  ke  bandwidth  in  one-half  cubic  inch  volume. 
This  degree  of  miniaturization  ev^olvcd  from  sustained 
research  and  development  in  solid  state  filters,  delay 
lines  and  transformers  at  the  Electronics  Laboratory, 
Electronics  Park. 

I  hc  unique  bar-shaped  transformers  developed  for 
these  amplifiers,  combined  with  improvements  in  exist¬ 
ing  ferro-electric  ceramics,  permits  the  most  compact 
packaging  with  extreme  gain.  This  achievement  in 
research  and  development  is  indicative  of  General 
Electric’s  technical  competence  in  detensc  electronics. 
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Tigress  Is  Our  Most  Important  Product 
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HEAVY  MILITARY  ELECTRONICS  DEPARTMENT 
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ply  high-temperature,  high  velocity 
air  flows  for  the  new  tunnel  which 
will  generate  airflows  approximating 
10,000  miles  an  hour  and  tempera¬ 
tures  of  9,000°  It  will  he  capable 
of  15-second  test  durations,  consider¬ 
ably  longer  than  possible  before  at 
such  extreme  temperatures,  air  speeds 
and  at  pressures  corresponding  to 
actual  flight  altitudes.  The  installa¬ 
tion  will  begin  operation  in  two 
years,  according  to  Ira  G.  Ross,  Pres¬ 
ident  of  CAL. 


Two  new  airborne  digital  comput¬ 
ers,  developed  under  the  Army-Navy 
Instrumentation  Program,  were  dis¬ 
played  today  at  the  ANIP  symposium 
in  Dallas.  Spokesmen  for  Litton  In¬ 
dustries,  developers  of  the  computers, 
said  that  advanced  digital  techniques 
evolved  from  these  two  programs 
have  been  applied  directly  to  Litton’s 
work  on  the  attack-narigation  com¬ 
puter  for  the  Navy’s  A2F  weapon 
system  and  will  also  be  used  on  the 
Eagle  missile  tactical  computer. 

Both  computers  displayed  in  Dallas 
are  compact  and  light  weight  models. 
A  helicopter  central  control  computer, 
to  be  flown  in  Bell  Helicopter  Cor¬ 
poration’s  HL-IA.  will  furnish  navi- 


ffewT ransFlyweight" 

Professional  Transistorized 
Electric-Motor  Battery-Operated 

Portable  Field  Recorder 

Exceeds  NARTB  Broadcast  Standards 


Chtck  Tkese  Unusual  features: 

*^Equiv.  Playback  Input  Noise:  0.25  Microvolts. 
Weight:  8  lbs.;  Size:  5V2x9x  12  inches. 

Overall  Gain:  110  db. 

Min.  Input  Voltage:  30  Microvolts. 

Input  Impedance:  Mike.  50/200  Ohms. 

Output  Impedance:  15.000  Ohms. 

Output  Level:  2.5  Volts. 

Bias  Frequency:  90  KC. 

Batteries:  Dry  Rechargeable  or  Replaceable. 
Battery  Life:  Amplifier  125  hrs.,  Motor  40  hrs. 
^  Construction:  Modular  Plug-In. 

•^Guarantee:  Unconditional  Two  Year. 

Choice  of  1,  2.  or  3  Speed  Models. 

Prices  from  $386.  to  $446. 

_ Write  for  complete  information  to: 


AMPLIFIER  CORP.  of  AMERICA 

398  Broadway,  New  York  13,  N.  Y. 


gation,  flight  performance,  and  cruise 
control  information  continually  up¬ 
dated  to  provide  an  optimum  flight 
plan  for  the  pilot  or  autopilot. 

The  AIDE  IV  computer  will  be 
used  by  Naval  Air  Development  Cen¬ 
ter  for  flight  and  lab  test  system 
evaluation.  While  its  design  was  di¬ 
rected  toward  solving  the  bombing- 
navigation  requirements  of  the  DV- 
10  system,  its  development  led  di¬ 
rectly  to  the  basic  design  techniques 
of  the  DIANE  digital  computer  for 
the  A2F  aircraft. 


The  Business  and  Defense  Services, 
I  .  S.  Department  of  Commerce,  has 
announced  a  change  in  the  priorities 
regulations  covering  electronic  com¬ 
ponents  and  parts,  under  which  man¬ 
ufacturers  of  power  and  transmitting 
electron  tubes  may  reserve  small 
fixed  percentages  for  commercial  or¬ 
ders.  In  the  past  the  entire  output 
of  these  tubes  has  been  subject  to  the 
demands  of  rated  (defense)  orders. 

In  general,  the  change  will  permit 
manufacturers  to  reserve  from  20  to 
30  percent  of  their  monthly  produc¬ 
tion  for  commercial  sales,  depending 
on  the  item  involved.  The  change 
was  effected  by  issuance  of  an  amend¬ 
ed  Order  M-17,  to  bring  pow’er  and 
transmitting  electron  tubes  within  its 
scope.  Prior  to  the  change.  Order 
M-17  covered  only  transistors,  crys¬ 
tal  diodes  and  electron  tubes  other 
than  power  and  transmitting  types. 

Order  M-17,  which  has  been  in 
effect  since  early  in  the  Korean  out¬ 
break,  is  intended  to  provide  equi¬ 
table  distribution  of  rated  orders 
among  manufacturers  of  the  specified 
components,  in  order  to  achieve  max¬ 
imum  production  and  to  reduce  to 
a  minimum  disruption  of  normal  dis¬ 
tribution. 

In  the  amended  order,  effective  as 
of  September  4,  1959,  the  alternative 
base  period  on  which  a  manufac¬ 
turer’s  production  level  is  to  be  com¬ 
puted  has  been  brought  up  to  date 
by  changing  it  to  the  6  calendar 
months  preceding  receipt  of  the  rated 
order  involved. 

•  •  • 

Five-hundred  kilobit  PCM  pulses 

were  transmitted  successfully  over  a 
93  mile  tropospheric  scatter  path  by 
the  Communications  Department,  U.S. 
Army  Signal  Research  and  Develop¬ 
ment  Laboratory,  Fort  Monmouth, 
N.  J.  A  12-voice  channel  pulse  code 
modulation  signal  was  transmitted 
from  Tobyhanna  Signal  Depot,  Toby- 
hanna,  Penn,  to  the  Hexagon,  Ft. 


Monmouth,  N.  J.  This  represents  the 
first  known  transmission  of  high  bit 
rate  PCM  information  over  distances 
greater  than  line  sight.  Previously 
the  use  of  PCM  multiplex  equipment 
with  microwave  radio  systems  was 
limited  to  approximately  30  miles. 

Fifteen-foot  parabolic  antennas 
were  used  at  transmitting  and  receiv¬ 
ing  ends  of  the  path  with  one  kw  of 
power  transmitted.  The  circuit  was 
operated  on  a  one-way  basis,  trans¬ 
mitting  from  Tobyhanna  to  Ft.  Mon¬ 
mouth.  The  operating  frequency  was 
approximately  1830  mcs.  The  equip¬ 
ment  used  consisted  completely  of  ex¬ 
isting  USASRDL  materiel  and  re¬ 
quired  no  new  developments.  These 
equipments  were  Signal  Corps  Radio 
Set  AN/GRC-50  built  by  Radio  Cor¬ 
poration  of  America.  Camden,  N.  J., 
Signal  Corps  Multiplexer  Set  AN/ 
TCC-40  built  by  Raytheon;  Waltham, 
Mass,  and  a  microwave  power  ampli¬ 
fier  built  by  International  Telephone 
and  Telegraph  Laboratories.  Nutley, 
N.J.  Subjective  talking  tests  made 
over  the  path  indicate  that  voice 
transmission  is  not  degraded  bv  the 
randomly  varying  scatter  signal 
above  threshold.  Diversity  was  not 
used  for  these  tests  indicatina;  that 
further  improvement  can  be  achieved. 
Tests  are  currently  being  made  to  de¬ 
termine  the  percentage  time  on  an 
hourly  basis  that  the  transmission  is 
below  the  system  threshold. 

•  •  • 

A  new  method  of  deposited  carbon 
resistor  manufacture  permits  the  re¬ 
duction  in  size  and  weight  of  the  elec¬ 
tronic  component  by  more  than  50% 
according  to  the  International  Re¬ 
sistance  Co.,  Philadelphia. 

The  company  explained  that  devel¬ 
opment  of  a  new  deposited  carbon  al¬ 
loy  which  required  a  re-design  of  al¬ 
most  every  element  in  the  resistor 
resulted  in  the  achievement.  An  in¬ 
sulating  spiral  path  which  determines 
the  resistance  value,  is  now  diamond- 
cut  in  the  much  harder  alloy  film 
rather  than  sandblasted  as  formerly. 
"Fhe  result  is  a  more  precise  incision 
with  consequent  improvement  in  sta¬ 
bility  and  reliability. 

The  highly  conductive  terminating 
point,  which  bonds  the  end-cap  con¬ 
nections  to  the  film,  is  still  another 
new  development.  Over  the  resist¬ 
ance  element  are  two  new  types  of 
moisture  resistant  undercoat,  also 
especially  developed  for  this  product. 
Completing  the  double-barrier  insu¬ 
lation  is  a  new  type  molded,  break- 
resistant  casing,  which  though  heavy 
duty,  is  well  within  MIL  size.  The 
molded  insulation  results  in  improved 
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WHY 


is  WESTREX  PLEXITEL 


the  most  advanced  single  sideband  radio 

communications  system?  Single  sideband  radio  transmission 

systems  have  been  in  use  since  the  early  1930’s.  At  Westrex  we  were  among  the  pioneers  with  these  systems 
and,  in  fact,  Westrex  has  engineered  and  installed  in  foreign  countries  the  majority  of  the  commercial 
overseas  point-to-point  single  sideband  radio  telephone  circuits  in  use  today. 


The  advantages  of  SSB  are  obvious.  With  one  side¬ 
band  suppressed,  power  thus  saved  is  available  for 
the  remaining  sideband,  and  tube  load  is  much  re¬ 
duced.  SSB  transmission  conserves  space  in  the 
frequency  spectrum,  requires  only  a  fraction  of  the 
power  of  double  sideband, 
and  provides  a  gain  of 
approximately  9  db  in 
signal-to-noise  ratio. 

Systems  design  through  the 
years  has  evolved  into  very 
compact  units.  Today  the 
Westrex  Plexitel  transmit¬ 
ter  and  receiver  are  each 
contained  in  a  cabinet  84 
inches  high,  2214  inches 
wide,  and  17  inches  deep. 

A  lot  of  capability  is 
packed  into  that  space. 

The  transmitter  provides  a 
peak  power  output  of  500 
watts  on  any  of  ten  pre¬ 
determined  crystal-con¬ 
trolled  frequencies  in  the 
range  of  3-30  megacycles. 

It  is  available  in  a  number 
of  combinations  which 
permit  the  transmission  of 
1,  2,  3,  or  4  separate  tele¬ 
phone  channels  or  each  of 
these  3  kc  voice  channels 
may  be  selected  to  transmit 
up  to  16  channels  of  radio  printer  intelligence,  giving 
a  total  of  64  teleprinter  channels.  Facilities  for  chan¬ 
nel  grouping  are  an  optional  feature  and  may  be 
added  as  future  requirements  dictate.  Various  linear 
amplifier  combinations  up  to  10  kw  may  be  used  with 

the  8A  transmitter. 

« 

The  channel  arrangement  of  the  Westrex  receiver  in 
the  Plexitel  System  is  identical  with  that  of  the 


transmitter.  Each  6  kc  sideband  may  be  used  as  a 
whole  or  subdivided  into  multi-message  channels  by 
appropriate  optional  equipment.  As  many  as  ten 
crystal-controlled  frequencies  may  be  pre-set  for 
rapid  selection  by  one  manually  operated  knob. 

Remote  control  equipment 
is  available  which  will 
activate  or  deactivate  the 
receiver  and  select  any  one 
of  the  ten  channels. 


Both  transmitter  and  re¬ 
ceiver  are  designed  to 
operate  at  altitudes  up  to 
10,000  feet  and  under 
severe  climatic  conditions. 
Frequency  stability  of  the 
Plexitel  System  is  in  the 
order  of  ±3  parts  in  ten 
million  per  day.  No  other 
SSB  system  is  so  conven¬ 
iently  adaptable  to  simple 
point-to-point,  aviation 
ground,  or  marine  appli¬ 
cations;  or  to  the  more 
complex  point-to-point 
radio  system  applications. 

The  8 A  transmitter  or  52 A 
receiver  may  be  used  with 
any  SSB  system  having 
similar  characteristics  and 
may  also  be  operated  on 
AM  or  DSB. 

The  many  high  quality  refinements  of  construction 
are  listed  in  our  Plexitel  brochure.  We  will  send  you 
your  copy  by  return  mail.  Westrex  Corporation, 

1 1 1  Eighth  Avenue,  New  York  11,  N.  Y. 
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load-life  characteristics,  better  dielec¬ 
tric  characteristics,  and  greater  op¬ 
position  to  the  effects  of  moisture. 

The  resistors  are  available  in  ^4 
watt,  %  watt  and  1  watt  sizes  in  re¬ 
sistance  from  10  ohms  to  25  meg¬ 
ohms.  Standard  tolerance  is  1%,  al¬ 
though  0.5  and  2%  types  are  also 
available. 

•  •  • 

The  American  Standards  Associa¬ 
tion  has  approved  a  new  publication 
designed  to  help  authors  prepare 
clear  and  legible  illustrations  for 
technical  papers  and  articles. 

Published  by  The  American  So¬ 
ciety  of  Mechanical  Engineers,  the 
American  Standard  Illustrations  for 
Publication  and  Projection,  Y  15.1- 
1959,  describes  a  standard  method 
for  preparing  graphs,  line  drawings 
and  tabular  illustrations  for  technical 
publications  and  slide  projection. 

The  standard  repi^esents  the  con¬ 
sensus  of  national  technical  societies 
and  trade  groups  most  concerned 
with  the  subject.  Such  a  consensus 
must  be  established  before  a  stand¬ 
ard  will  be  accepted  as  an  American 
Standard  by  the  American  Standards 
Association. 

The  publication  is  available  at 
S2.00  a  copy  from  the  American 
Standards  Association,  70  East  45th 
Street.  New'  York  17,  N.Y.,  or  from 
The  American  Society  of  Mechanical 
Engineers.  29  West  39th  Street,  New 
York  18,  N.  Y. 

•  •  • 

Plans  to  establish  a  nationwide 
chain  of  large-scale  computer  service 
centers,  were  announced  recently  by 
C-E-l-R,  Inc. 

The  company  has  ordered  three 
IBM  7090  computers  to  be  installed 
in  the  New  York  City,  Houston  and 
Washington,  D.  C.  areas.  These  ma¬ 
chines,  five  times  faster  than  the 
largest  computers  in  use  today,  vvill 
serve  the  computing  needs  of  busi¬ 
ness,  industry  and  government  in  the 
East  and  Southwest.  A  comparable 
machine,  to  be  chosen  from  among 
the  various  high  speed  computers  to 
be  available  in  1960,  will  be  installed 
in  Chicago  to  serve  the  Midwest. 
These  computers  are  expected  to  be 
installed  in  1960  and  early  1961.  as 
soon  as  delivery  can  be  obtained 
from  the  manufacturers.  C-E-I-R  also 
expects  to  operate  a  computer  in  Los 
Angeles  by  mid- 1961. 

Providing  business  and  industrv 
nationwide  access  to  the  coming  gen¬ 
eration  of  computers  is  the  purpose 
of  the  large-scale  plans.  Dr.  Herbert 
W.  Robinson.  President  of  C-E-I-R 


explained,  “These  machines  will  be 
absolutely  essential  because  their 
great  computing  speed  will  enable 
them  to  solve  problems  at  a  far  lower 
cost  per  solution  than  is  possible  by 
present  machines.  The  new  com¬ 
puters  are  so  expensive  that  they 
must  be  kept  continually  busy  on  pro¬ 
ductive  work,  almost  around  the 
clock,  before  the  huge  cost  of  a  com¬ 
puter  installation  can  be  recovered. 
It  will  be  difficult  for  many  com¬ 
panies,  even  large  ones,  to  keep  one 
of  these  lightning-fast  machines  com¬ 
pletely  occupied  on  company  prob¬ 
lems.” 

Dr.  Robinson  concluded,  “In  order 
to  remain  competitive,  therefore, 
both  large  and  small  businesses  will 
need  computer  services  in  precisely 
the  units  of  time  required  to  solve 
each  particular  problem.  By  means 
of  this  time-sharing  at  large-scale 
computing  centers,  all  companies  will 
be  able  to  obtain  the  benefits  of  high¬ 
speed  computers.” 

It  is  planned  that  each  of  the  com¬ 
puting  centers  in  New  York,  Houston, 
Chicago  and  Los  Angeles  will  be  built 
up  to  a  personnel  strength  of  about 
200.  C-E-I-R’s  Arlington  Research 
Center,  which  operates  the  IBM  704 
and  709  systems,  expects  to  increase 
its  present  staff  of  200  to  500  after 
the  IBM  7090  is  installed.  The 
variety  of  services  available  at  each 
regional  center  will  include  analysis 
of  clients’  problems,  developing  the 
techniques  to  solve  the  problems, 
programming  the  computer,  and  run¬ 
ning  the  problems  on  the  computer. 

•  •  • 

The  Nippon  Audio  Kogyo  Co.,  Ltd., 

of  International  Transistor  Corp., 
Tokyo,  is  manufacturing  transistor 
telephones. 

Model  DT-E  is  a  table  phone  with 
dial  and  signal  button.  The  tele¬ 
phone’s  individual  number  dial  })er- 
mits  interconnection  among  ten  sta¬ 
tions,  each  station  capable  of  select¬ 
ing  any  number  from  one  to  ten. 

As  each  set  is  an  automatic  dial 
master  phone,  no  switchboard  is  re¬ 
quired  for  this  type  telephone. 


How  do  you  “de-pot”  a  potted 
electronic  component?  The  Manufac¬ 
turing  Methods  Division  of  Aero¬ 
nautical  Systems  Center  of  Air  Ma¬ 
teriel  Command  has  sent  letters  to 
aircraft  and  electronic  industries  re¬ 
questing  suggestions  as  to  what  proc¬ 
esses  might  accomplish  this  task. 

The  answer  would  save  millions  of 
Air  Force  dollars  spent  because 


potted  circuitry  components,  those 
encased  in  resinous  or  epoxy-type 
substances  usually  are  discarded  be¬ 
cause  it  is  too  expensive  to  reclaim 
them. 

In  some  instances,  wiring  circuits 
for  control  of  impulses  generated  to 
gunsights,  radar  units  and  communi¬ 
cation  equipment  are  encased  in  the 
resinous  substance  to  protect  them 
from  environmental  conditions  and 
for  many  other  reasons.  One  indi¬ 
vidual  item  on  the  circuit  board  can 
go  bad  and  destroy  usefulness  of  the 
entire  circuit  system. 

Field  units  normally  replace  the 
whole  circuit  board  or  the  sealed 
component  and  forward  the  discard 
to  one  of  Air  Materiel  Command’s 
depots  for  repair.  The  unit  is  sub¬ 
jected  to  reclamation,  but  usually  the 
individual  bad  item  cannot  be  forced 
out  of  the  sealant  substance  without 
damage  to  other  elements. 

An  acceptable,  inexpensive  depot- 
ting  technique  would  reduce  the  cost 
of  electronic  assembly  repairs,  and 
would  effect  greater  material  savings 
through  efficient  salvage,  equipment 
savings  through  parts  damage  and 
reduced  cost  of  incorporating  design 
changes. 

Following  final  evaluation  of  re¬ 
plies,  requests  for  proposals  will  be 
forwarded  to  those  companies  inter¬ 
ested  and  eventually  a  contract  will 
be  awarded  to  delve  into  the  “de¬ 
polling”  problem. 


Literally  one  of  the  quietest  rooms 
on  Earth,  an  enlarged  “anechoic 
chamber”  has  been  installed  in  the 
Federal  Sign  and  Signal  Corpora¬ 
tion’s  new’  plant  in  Blue  Island,  Ill¬ 
inois. 

Reported  to  be  the  largest  such 
chamber  in  the  signal  industry,  the 
room  is  designed  to  test  all  tvpes  of 
signals  from  small  buzzers  to  giant 
Ihunderbolt  air  raid  sirens.  The 
room  within  a  room  has  walls,  ceil¬ 
ing  and  floor  covered  completely  with 
wedges  of  fiberglass  sound  absorb¬ 
ing  material  in  order  to  eliminate 
echoes  and  keep  out  all  sounds  but 
the  one  being  tested. 

Federal  Sign  and  Signal  Corp.  re¬ 
cently  moved  its  general  offices  and 
Chicago  production  operations  from 
Chicago  to  the  one-story  plant  in  Blue 
Island.  The  modern  164,000  sq.ft, 
plant  contains  extensive  facilities  for 
the  design  and  manufacture  of  audi¬ 
ble  and  visual  signals  for  industry 
and  government.  The  company  has 
streamlined  its  production,  testing 
and  research  and  development  opera¬ 
tions  and  is  now  able  to  expand  its 
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Pilot  Production  of  Grown  Quartz  Crystals 
AchicA  ed  at  Western  Electric 


Quartz  crystal  units  are  manufac¬ 
tured  by  Western  Electric  for  use 
by  the  Bell  System  in  almost  all 
long  distance  communication  systems. 
Quartz  is  noted  for  its  piezoelectric 
characteristic;  when  an  electrical  im¬ 
pulse  is  applied,  there  is  a  resulting 
mechanical  motion.  Moreover,  a  plate 
cut  from  quartz  crystal  will  oscillate  at 
one  specific  frequency,  which  can  be 
made  a  few  cycles  per  second  or  up  to 
millions  of  cycles  per  second,  by  pre¬ 
cisely  controlling  plnsical  dimensions 
ol  the  plate. 

The  piezoelectric  characteristic  of 
quartz  is  utilized  by  the  Bell  System  in 
filttas,  oscillators  aiid  other  devices. 
Thousands  of  cpiartz  crystal  units,  each 
designed  to  respond  to  a  specific  fre¬ 
quency,  are  used  as  a 
I  means  of  separating 

nthe  individual  conwr- 
sations  from  the  multi- 
||HH|  me.ssage  signals  trans- 

j  I  mitted  over  the  same 

„  ,  .  telephone  channel. 

(.ryslal  unit 

(wiliioiit  rover  ).  Deposits  of  quartz 
crystals  are  found  in  many  parts  of  the 
world  and  are  probably  the  result  of 
natural  processes  over  a  period  of  cen¬ 
turies  which  may  no  longer  be 'operat¬ 
ing.  Natural  quartz  crystals  of  suitable 
size  and  quality  for  telephone  use  are 
from  a  foreign  source  of  supply  which 
has  become  somewhat  unstable  and 
costlv'. 

.Man -Math*  Quartz 

"1  be  instability  of  this  foreign  supply, 
espeeially  in  time  of  national  emerg- 
(Micv,  and  the  increasing  cost  of  high 
C|uality  natural  crystals  accentuated  the 
ne(‘d  for  a  domestic  source.  Bealizing 
this,  our  research  colleagues  at  Bell 
I  elephone  Laboratories  started  e.xperi- 
meutal  work  on  synthetic  (juartz  in 
1946,  culminating  in  a  Indrothermal 
laboratory  process  in  which  crystals 
were  growm  successfully  from  thin 
quartz  “syed”  plates. 

Basically,  the  hydrothermal  process 
for  grow  ing  quartz  consists  of  placing 
small  pieces  of  melting-grade  (juartz  in 
the  bottom  of  a  long,  narrow'  c\'lindrical 
vessel  capable  of  withstanding  high 


Crystal  unit 
( witiiout  rover) . 


Sini|ilifie(l  srliemutie  ilrawiiig 
of  pressure  asseiiilily  vessel. 

pressnres.  Thin  sections  of  perfectly 
formed  (piartz  crystals  are  suspended 
in  the  upper  or  growing  section  of  the 
v  essel.  The  v^cssel  is  then  partialK  filled 
w  ith  a  solution  of  sodium  hydroxide 
and  sealed.  Heat  is  applied  to  the  ves¬ 
sel,  and  by  careful  control,  a  calculated 
temperature  differential  is  maintained 
between  the  bottom  and  top  or  grow¬ 
ing  zone.  The  melting-grade  quartz  is 
dissolved  in  the  bottom  of  the  vessel 
and  transported  by  convection  currents 
to  the  growing  zone.  There,  the  (|uartz 
is  crvstallized  out  on  the  seed  plates 
because  the  saturated  solution,  when 
cooled  to  lower  temperature,  releases 
some  of  the  dissolved  silica. 

Not  long  ago.  Western  Electric  built 
a  pilot  plant  to  explore  the  feasibility 
of  growing  quartz  artificially  on  a  pro¬ 
duction  basis,  emplov  ing  the  basic 


parameters  of  the  laboratory  process. 

Our  engineers  started  by  designing 
a  high  pressure  autoclave  weighing 
some  two  tons  (see  diagram).  Where 
the  laboratory  model  had  used  a  cover 
w  hich  was  welded  in  place  to  achieve 
satisfactory  sealing.  Western  Electric 
engineers  devel-  - 
oped  a  screw  type 
metal-to-metal  seal 
which  can  with¬ 
stand  up  to  30,000 
pounds  pressure 
per  square  iueh  at 
800°E  w  ithout  leak¬ 
ing.  This  combina- 

,  Grown  quartz 

tion  of  high  temper-  crystals. 

ature,  pressure  and  corrosive  solution  is 
believed  to  be  one  of  the  most  severe 
conditions  encountered  in  any  indus¬ 
trial  process. 

Other  design  problems  which  had  to 
be  solved  included:  methods  of  heat¬ 
ing,  an  adequate  control  svstem  and 
proper  insulation,  together  w  ith  safety 
procedures  which  would  preclude  auv 
hazardous  working  conditions.  From 
the  outset.  Western  Electric  engineers 
have  worked  very  closely  with  Bell  Tele¬ 
phone  Laboratories  chemists  to  perfect 
optimum  crystal  growth  conditions.  At 
th(*  i^resent  time  large,  perfectlv  formed 
quartz  crystals  can  be  grow  n  on  a  rept*- 
titiv  e  basis.  Compared  with  natural 
quartz,  the.se  man-made  crystals  have 
fewer  cracks  and  impurities  .  .  .  and 
because  of  their  uniform  dimensions 
they  appear  to  be  ideally  suited  to  mod¬ 
ern  production  methods. 

Though  refinements  are  constantly 
being  made,  it  is  expected  that  grow¬ 
ing  (piartz  by  this  process  will  ulti¬ 
mately  be  placed  on  a  production  basis. 

Here  again  is  demonstrated  the  erea- 
tive  engineering  tvhich  goes  on  at 
Western  Eleetric  in  concert  with  our 
Bell  Laboratories  associates.  One  result 
is  constantly  improving,  low-cost  Bell 
telephone  service. 
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services  substantially. 

The  company  supplied  the  U.  S. 
Armed  Services  in  two  world  wars 
with  signals  for  fighting  ships,  air 
bases,  and  military  installations  and 
has  equipped  U.  S.  cities  with  its 
powerful  Thunderbolt  rotating  10 
horsepower  air  raid  siren  as  part  of 
the  Federal  Civil  Defense  program. 
Company  engineers  recently  devel¬ 
oped  a  combination  electronic  siren, 
mobile  public  address  system  and 
radio  amplifier.  The  3-way  unit,  ap¬ 
proved  for  Federal  Civil  Defense 
match  funds,  enables  law  enforce¬ 
ment  officers  to  turn  on  a  s’ren.  over¬ 
ride  the  siren  with  vocal  instruc¬ 
tions,  or  amplify  their  radio  messages 
through  the  siren’s  loudspeaker  if  it 
should  be  necessary  to  move  aw’ay 
from  the  emergency  car. 

•  •  • 

A  millivolt  transistorized  oscillator 

that  reduces  bulk  and  weight,  lowers 
power  demands,  aifd  eliminates  a 
source  of  error  has  been  developed 
by  the  Hoover  Electronics  Companv, 
Timonium,  Md. 

The  new  oscillator  makes  it  pos¬ 
sible  to  feed  the  output  of  low  level 
transducers — such  as  thermocouples, 
strain  gauges  and  accelerometers,  in¬ 
to  the  Hoover  subcarrier  oscillator 
without  DC  amplification  according 
to  A.  J.  W.  Novak.  Vice  President 
and  General  Manager  of  the  Com¬ 
pany. 

Eliminating  the  separate  DC  ampli¬ 
fier  means  fewer  packages,  resulting 
in  a  reduction  of  bulk  and  w’eight. 
low’er  power  consumption  and  elimi¬ 
nation  of  one  possible  source  of  error. 

Other  attributes  of  the  oscillator 
include  DC  common  mode  rejection 
and  floating  input  terminals.  The  DC 
common  mode  rejection  is  rated  at 
10^  within  ±20  volts  of  ground. 
This  permits  the  oscillator  to  be  used 
with  bridge  circuits  for  measuring 
the  voltage  between  two  points  in  the 
bridge,  without  the  oscillator’s  being 
affected  by  a  voltage  from  one  point 
to  ground. 

The  floating  input  terminals  elimi¬ 
nate  problems  which  often  result 
from  common  ground  among  several 
components,  the  companv  reports. 


The  National  Science  Foundation 

is  inviting  proposals  for  the  construc¬ 
tion  of  better  laboratory  equipment 
for  U.  S.  schools  from  scientists  and 
science  teachers  in  colleges,  univer¬ 
sities  and  nonprofit  organizations. 
Meritorious  proposals  will  be  sup¬ 
ported  by  the  Foundation  under  a 


program  to  encourage  the  develop¬ 
ment  of  inexpensive  and  practical 
tools  for  use  in  the  laboratory  phases 
of  science  instruction.  Under  the  pro¬ 
gram,  the  Foundation  will  consider 
proposals  for  the  design  and  con¬ 
struction  of  prototypes  of  improved 
laboratory  equipment  and  for  the  de¬ 
velopment  of  new’  instructional  ma¬ 
terials  for  lecture  demonstrations, 
laboratory  and  field  work  for  courses 
at  secondary  school  and  undergrad¬ 
uate  college  levels  in  mathematics, 
astronomy,  earth  sciences,  physical 
and  biological  sciences  and  engineer¬ 
ing. 

Support  under  this  program  will 
not  be  provided  for  the  purchase  of 
equipment  for  refurbishing  school 
and  college  laboratories,  or  for  com¬ 
mercial  production  of  equipment  or 
materials. 

Suggestions  for  preparing  pro¬ 
posals  may  be  obtained  from  the 
Course  Content  Improvement  Section, 
Division  of  Scientific  Personnel  and 
Education,  National  Science  Founda¬ 
tion,  Washington  25,  D.  C.,  and  com¬ 
pleted  proposals  are  to  be  submitted 
to  NSF  before  December  31,  1959. 
Grants  will  be  announced  during 
March  1960. 

•  •  • 

The  First  U.  S.  Army  MARS  Single 
Side  Band  Technic?!  Net  (See  Sig¬ 
nal,  October  page  58  and  November 
page  33)  has  scheduled  five  speakers 
for  December. 

The  schedule  includes: 

December  2:  “Technical  Aspects  of 
Satellite  Communications,”  bv 
Lowell  Smilen,  Research  Associate. 
Microwave  Research  Institute, 
Brooklyn  Polytechnical  Institute. 
December  9:  “The  Trans-Atlantic 
Submarine  Telephone  Cable,”  by 
Harold  West.  Plant  Design  Engi¬ 
neer,  Long  Lines  Dept.,  American 
Telephone  and  Telegraph  Com¬ 
pany. 

December  16:  “Determination  of 
Percent  Success  Exj)ectable  in  High 
Frequency  Radio  Transmissions,” 
by  George  Krause,  Project  ^Engi¬ 
neer,  Analysis  Engineering  Divi¬ 
sion,  U.S.  Army  Signal  Radio 
Propagation  Agencv.  Ft.  Mon¬ 
mouth. 

December  23:  “FM  Forward  Scatter 
Tropospheric  Communications  Sys¬ 
tems,”  by  Joseph  Lesmez,  Project 
Engineer,  Radio  Engineering  Lab¬ 
oratories.  Inc. 

December  30:  “Coaxial  Cable,”  bv 
Michael  Ferber,  Sales  Engineer, 
Times  Wire  &  Cable  Companv. 

The  net  can  be  heard- each  Wednes¬ 
day  evening  at  9  PM  EDT  on  1030 
kc  upper  sideband. 


The  European  Productivity  Agency 

is  an  inter-governmental  body  set  up 
w’ithin  the  Organization  for  Euro¬ 
pean  Economic  Cooperation.  By 
means  of  a  monthly  publication,  it 
seeks  to  promote  the  dissemination  of 
the  latest  technical  skills  and  manage¬ 
ment  techniques,  and  generally  to  fa¬ 
cilitate  an  exchange  of  information. 

The  publication,  European  Tech- 
nical  Digests,  contains  independently 
written  reports  of  selected  articles 
published  in  about  a  thousand  Euro¬ 
pean  journals.  Although  it  covers 
such  topics  as  glass  and  chemicals,  it 
deals  primarily  with  all  kinds  of  en¬ 
gineering  and  equipment,  metallurgy- 
and  agricultural  machinery.  Much 
importance  is  attached  to  subjects  of 
general  interest  as  well — such  as  cor¬ 
rosion,  materials  handling,  packag¬ 
ing,  safety  and  management. 

In  its  fourth  year  of  publication, 
the  European  Technical  Digests  now 
appears  in  German,  Italian.  Nor- 
w^egian.  Spanish.  Turkish  and  Jap¬ 
anese  translations  as  well  as  in  Eng¬ 
lish. 

Yearly  subscriptions  are  available 
for  SI  2.00.  Requests  should  be  di¬ 
rected  to  European  Technical  Dif^ests, 
E.P.A..  3  rue  Andre-Pascal.  Paris-16, 
France. 

•  •  • 

The  PCS-IA  Pulse  Power  Calibra¬ 
tor,  an  instrument  for  measuring  the 
instantaneous  power  in  pulsed  radio 
frequency  energv,  was  demonstrated 
in  Washington,  D.  C.,  by  its  inventor, 
Carl  WTiittier  of  the  General  Commu¬ 
nication  Co.,  Boston.  The  demonstra¬ 
tion  and  press  conference  was  held  at 
the  offices  of  Jansky  &  Bailey,  Inc.  in 
Georgetown. 

The  new’  unit  measures  peak  pulse 
power  by  comparing  the  signal  am¬ 
plitude  to  that  of  an  internally  gen¬ 
erated.  precisely  measured,  one  milli¬ 
watt  RF  signal  by  a  signal  in  notch 
technique  as  displayed  on  a  cathode 
ray  tube. 

The  standard  generator  is  adjust¬ 
ed  to  the  1  mw’  level  bv  means  of  a 
precision  bolometer  bridge  and  stand¬ 
ard  cell  potentiometer  circuit.  The 
accuracv  of  the  bridge  and  circuit  is 
such  as  to  permit  setting  to  within 
±0.05  db.  The  standard  generator 
signal  is  notched  at  the  same  rate  as 
the  unknown  signal  and  the  unknown 
signal  after  being  placed  in  the  notch 
is  adjusted  hv  means  of  a  calibrated 
attenuator,  to  have  the  same  ampli¬ 
tude  as  the  notch.  Jlie  final  answer 
is  in  terms  of  dh  above  or  below'  1 
mw  as  indicated  on  the  calibrated  at¬ 
tenuator  dial. 

The  cathode  ra\  tube  is  swept 
twice  for  ever\  trigger  received.  Dur- 
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ing  the  first  sweep  the  standard  gen¬ 
erator  is  notched.  The  second  sweep 
is  unmodulated  and  therefore  pro¬ 
duces  the  amplitude  reference  line. 
Any  pulse  within  the  notch,  whose 
top  coincides  with  this  line,  has  an 
amplitude  equal  to  the  notch.  This 
eliminates  parallax  error,  and  pro¬ 
vides  a  system  with  sensitivity  suffi¬ 
cient  to  make  visible  amplitude 
changes  of  0.02  dh. 

The  PCS-IA  covers  the  frequency 
range  925  to  1225  me.  The  power 
measuring  accuracy  is  within  0.5  dh 
and  the  relative  accuracy  when  mea¬ 
suring  attenuation  is  within  0.1  dh. 

The  set  sells  for  just  under  $10,000 
and  currently  is  being  used  by  the 
Navy  and  3  commercial  companies 
and  is  under  purchase  consideration 
by  the  Air  Force.  One  of  the  instru¬ 
ment’s  greatest  values  will  be  in  the 
field  of  standardization  in  this  fre¬ 
quency  range. 

•  •  • 

The  U.  S.  Coast  Guard’s  new  SC- 
130B  is  undergoing  flight  tests  from 
the  Lockheed  engineering  flight  test 
center. 

The  prop-jet  Hercules,  in  produc¬ 
tion  at  Lockheed’s  Georgia  Division 
at  Marietta,  has  an  antenna  in  cable 
form  which  when  fully  unreeled 
stretches  225  feet  from  the  underside 
of  the  pilot’s  cockpit. 

The  cable  is  the  nerve  center  for  a 
master  communication  system  which 
ties  in  all  surface  vessels  and  aircraft 
while  a  search  and  rescue  is  being 
undertaken.  This  enables  a  crew 
member  to  coordinate  all  activity 
during  an  emergency  at  sea. 

Initial  test  flights  of  the  plane  were 
described  as  successful.  The  first 
search  and  rescue  Hercules  is  due  for 
delivery  to  the  Coast  Guard  this 
month. 

The  SC-130B  is  powered  by  four 
Allison  T56-A-7A  prop-jet  engines, 
giving  it  the  capability  of  flying  high 
and  fast — or  low  and  slow.  It  has  a 
maximum  take-off  and  landing  weight 
of  135.000  pounds  and  a  cruise  speed 
of  370  mph.  With  full  fuel  capacity 
and  a  payload  of  20,000  pounds,  it 
has  a  range  of  3,500  miles. 

•  •  • 

Potter  and  Brumfield,  relay  manu¬ 
facturers,  have  published  the  com¬ 
plete  papers  of  the  Seventh  Annual 
Conference  ^  on  Electromagnetic  Re¬ 
lays  held  at  Oklahoma  State  I  niver- 
sity,  Stillwater,  Oklahoma. 

The  Conference,  held  under  the 
combined  auspices  of  the  National  As¬ 
sociation  of  Relay  Manufacturers  and 


Oklahoma  State  University,  was  at¬ 
tended  by  representatives  from  the 
United  States,  Belgium,  England, 
France  and  Japan. 

Copies  of  the  booklet  may  be  ob¬ 
tained  from  the  Advertising  Depart¬ 
ment.  Potter  and  Brumfield  Division 
of  American  Machine  and  Foundry 
Co.,  Princeton,  Indiana. 


Photoprogress 


Doctors  David  Simonsen,  Charles 
Vilbrandt  and  Guy  Stone  presented  a 
paper  on  a  rolling  ball  viscometer  be¬ 
fore  the  annual  meeting  of  the  Ameri¬ 
can  Chemical  Society  in  Atlantic  Citv, 

N.  J. 

The  new  automatic  instrument  is 
being  used  by  Eastman  Kodak  Com- 
pany  in  measuring  the  viscosity  of 
photographic  emulsions  at  Kodak 
Park  Works  in  Rochester,  N.  Y. 

The  viscometer  consists  of  a  preci¬ 
sion  glass  tube,  mounted  in  an  in¬ 
clined  j)osition  .in  a  temperature-con¬ 
trolled  water  bath,  the  scientists  said. 
The  tube  is  filled  with  the  liijuid  to 
lie  measured  and  a  steel  ball,  yvith  a 
variation  in  size  of  less  than  6/100,- 
000  of  an  inch,  is  dropped  into  it. 

1  he  tHjie  taken  by  the  ball  to  travel 
the  distance  between  two  magnetic 
coils  that  surround  the  tube  near  the 
top  and  bottom  is  a  measure  of  the 
viscosity’  of  the  liquid,  they  explained. 

Since  the  ball  is  steel,  changes  it 
causes  in  each  of  the  magnetic  fields 
start  an  electronic  clock  yvhen  the  ball 
passes  through  one  field  and  stop  it 
yvhen  it  enters  the  other.  The  time  of 
passage  is  therefore  measured  very 
accurately. 

The  Kodak  researchers  said  the 
viscometer  is  easy  to  operate  and  has 
given  accurate,  reproducible  results 
at  Kodak  Park.  The  company  has  no 
jnesent  plans  to  manufacture  or  sell 
the  instrument. 

•  •  • 

Some  of  the  latest  developments 

in  motion  picture  and  television  en¬ 
gineering  yvere  shoyvn  at  the  o6th 
semi-annual  convention  of  the  Soci¬ 
ety  of  Motion  Picture  and  Television 
Fnieineers.  held  in  New  York  Citv 
last  month. 

A  shoyving  of  the  military  uses  of 
motion  pictures  and  television  bv  the 
United  States  Army,  Navy  and  Air 
lAirce  during  the  equipment  exhibit 
dramatized  the  theme  of  the  conven¬ 
tion.  “Motion  Pictures  and  Televi¬ 
sion  in  the  Space  Age.” 

The  U.  S.  Army  Signal  Corps 
showed  panels  de])icting  military  uses 


of  combat  photography  and  the  pro¬ 
totype  of  a  tactical  television  system. 

The  U.  S.  Naval  Training  Device 
Center  displayed  trainers  for  inner 
space  designed  to  train  operators  and 
maintenance  men  for  the  exacting 
operations  in  nuclear  submarines  op¬ 
erating  in  the  ocean’s  depths. 

The  U.  S.  Air  Force  exhibited  10 
scale  models  of  the  Thor-Able  Moon 
Rocket,  Atlas  ICBM  and  Titan  ICBM. 
Recorded  narration  described  mis¬ 
sile  capabilities  and  ended  yvith 
countdown  and  simulated  blast-off. 
The  exhibit  was  prepared  by  the  U.  S. 
Air  Force  Orientation  Group,  Wright- 
Patterson  Air  Force  Base,  Ohio. 


A  dictionary  of  camera  repair  terms 

containing  over  2500  entries  has 
been  published  by  the  National 
Camera  Repair  School. 

Included  are  yvords  and  })hrases 
apply  ing  to  the  mechanics  of  photog¬ 
raphy  that  shoyv  the  inter-relation  be¬ 
tween  photographic  equipment  and 
many  other  fields  of  technology.  The 
glossary  includes  electronics  terms, 
metal  working  terms,  engineering 
terms  and  others  related  to  this  groyv- 
ing  field. 

The  book  is  also  aimed  at  stand¬ 
ardization  of  words  describing  the 
intricate  mechanisms  found  in  cam¬ 
eras  and  other  photo  equipment. 

Copies  of  The  ABC's  oj  Camera 
Repair  are  available  at  $3.95  a  copy 
from  National  Camera  Repair  School, 
Box  174HL  Engleyvood,  Colorado. 

•  *  • 

Designed  to  produce  flashes  of  light 

at  rates  up  to  6000  cps,  with  a  mini¬ 
mum  flash  duration  of  1.2  micro¬ 
seconds,  the  Type  501  Stroboscope 
can  be  synchronized  with  either 
streak-type  or  rotating  prism  type 
high  speed  cameras.  This  high  s])eed 
performance  is  of  value  for  the  quan¬ 
titative  study  of  fast-moving  phenom¬ 
ena  such  as  shock  waves  and  the  flight 
of  projectiles.  The  stroboscope  light 
stops  the  motion  of  rapidly  moving 
subjects  and  permits  accurate  meas¬ 
urements  of  form,  velocity  and  accel¬ 
eration. 

The  501  Stroboscope  giyes  many 
times  better  definition  than  incandes¬ 
cent  light  according  to  Edgerton, 
Germeshausen  and  Grier,  Inc.  of  Bos¬ 
ton  yvho  developed  the  instrument. 
This  is  of  particular  advantage  yvhere 
frame-by-frame  inspection  of  the  film 
is  to  be  made  for  purposes  of  analysis 
by  measurement.  The  relative  cool¬ 
ness  of  stroboscope  light  is  a  further 
advantage  in  those  cases  where  the 
subject  is  liable  to  damage  by  heat. 

Sufficient  light  output  is  obtained 
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for  schlieren  photography  of  flames, 
jets,  and  explosions  when  the  unit  is 
used  with  a  suitable  optical  system. 

•  •  • 

Infrared  and  Ultraviolet  Photogra¬ 
phy,  a  revised  publication  carrying 
the  latest  information  on  Kodak  films 
and  how  to  use  them  for  best  results 
in  this  specialized  field,  has  been  is¬ 
sued  by  Eastman  Kodak  Company. 

Kodak’s  infrared  film,  135  film, 
and  high-speed  film  and  their  appli¬ 
cations  are  discussed  in  detail.  Prop¬ 
er  exposure  recommendations,  to 
compensate  for  recent  film  advances 
are  given. 

More  than  60  sources  of  technical 
information  have  been  added  to  the 
bibliography. 

Copies  of  the  publication  are  avail¬ 
able  at  $.50  a  copy  frf)ni  Kodak 
dealers. 

•  •  • 

The  Audio- Master  Corporation  of 

New  York  is  producing  a  low  priced 
sound  filmstrip  projector  combina¬ 
tion  suitable  for  industry,  schools 
and  institutions. 

The  Audioscope  Executive  is  a  15 
pound  portable  unit  and  accommo¬ 
dates  12-inch  records  giving  25  min¬ 
utes  of  uninterrupted  narration  or  50 
minutes  from  both  sides  of  the  rec¬ 
ord.  The  phonograph  has  a  4-speed 
motor  for  playing  16,  33,  45  and  78 
r.p.m.  records,  a  3-tube  high  gain 
amplifier  and  a  5  inch  loudspeaker. 
It  operates  on  AC,  110  volts  with  ap¬ 
proximately  3  wattage  peak.  The 
projector  has  a  precision  optical  sys¬ 
tem  with  coated,  color-corrected  an- 
astigmat  f3.5  lens,  75  watt  projection 
lamp,  6''  X  8"  viewing  on  patented 
process  “lenscreen”  with  wide-angle 
viewing  area,  front  surface  mirror 
system,  simplified  one-knob  film  ad¬ 
vance  and  framing  device  with  click- 
stops,  filmstrip  feed  and  take-up  at¬ 
tachment,  and  rapid  positive  picture 
control  assured  with  simple,  precision 
helical  focusing  device. 

•  •  • 

An  illustrated,  four-page  folder 

is  available  from  Traid  (>)rporation, 
Encino,  Calif.,  describifig  over  57  dif¬ 
ferent  lenses  available  to  motion  pic¬ 
ture  camera  users  in  an\  field. 

I'he  folder  covers  a  wide  range  of 
w  ide-angle,  normal,  long  focal  length 
and  zoom  lenses  for  16  mm  and  35 
mm  cameras  and  includes  informa¬ 
tion  on  lenses  for  70  mm  and  prism 
cameras  as  well. 

Tlie/:  ens  Selector  is  available  with¬ 
out  charge  upon  request  to  Traid 
Corporation,  17136  Ventura  Boule¬ 
vard.  Encino,  Calif. 


Names  in  the  News 


Edward  J.  O’Neill  was  re-elected 
chairman  of  the  Armed  Forces  Small 
Business  Council,  Penn-Del  Chapter 
at  the  group’s  September  meeting  in 
Philadelphia.  Mr.  O’Neill  is  Chief 
of  the  Small  Business  and  Industry 
Liaison  Office  at  the  Signal  Supply 
Agency. 

Clinton  Kaplan  has  been  appointed 
Director,  Industry  Relations,  U.  S. 
Army  Signal  Supply  Agency,  accord¬ 
ing  to  Brigadier  General  Elmer  L. 
Littell,  Commanding  General  of  the 
agency.  Mr.  Kaplan  will  conduct 
studies  and  establish  programs  de¬ 
signed  to  foster  and  strengthen  un¬ 
derstanding  and  cooperation  in  the 
Army-Industry  team. 

Colonel  Carl  H.  Hatch,  who 
planned  and  set  up  the  organization 
for  the  future  incorporation  of 
Alaska’s  tele-communications  system 
as  a  self-sustaining  industry  of  the 
49th  state,  retired  September  30  from 
his  post  as  Commanding  Officer  of 
the  U.  S.  Army  Alaska  Communica¬ 
tion  System. 

George  A.  Strichman,  formerly  di¬ 
rector  of  manufacturing  services  for 
the  Raytheon  Company,  has  been  ap¬ 
pointed  president  of  Kellogg  Switch¬ 
board  and  Supply  Company,  Chicago. 
Ill.,  communications  division  of  In¬ 
ternational  Telephone  and  Telegraph 
Corporation.  Hugh  J.  Tremblay  has 
been  appointed  manager  of  military 
systems  sales  at  the  company.  Mr. 
Tremblay  will  be  responsible  for  sales 
of  military  communications  systems, 
both  directly  to  the  government  or 
through  common  carriers  or  weapon 
system  contractors. 

Clinton  E.  Roche  was  recenlK 
named  sales  manager  of  the  General 
Communication  Company  of  Boston. 
Mr.  Roche  was  formerly  field  sales 
manager  for  the  company. 

Henry  Lehne  has  assumed  his 
duties  as  senior  vice  president  of 
Sylvania  Electric  Products  Inc.,  a 
subsidiary  of  General  Telephone  ik 
Electronics  Corporation.  Mr.  Lehne 
has  over-all  responsibility  for  .S\l. 
vania  Electronic  Systems,  a  division 
engaged  in  research,  development 
and  manufacturing  activities  in  ad¬ 
vanced  electronic  fields. 

Dr.  Robert  E.  Beam,  professor  of 
electrical  engineering  at  Northwest¬ 
ern  University,  has  been  named  vice 
president  in  charge  of  research  and 
development  for  the  Hallicrafters 
Company  of  Chicago. 

John  L.  Heins,  former  chief  elec¬ 
tronics  engineer  for  the  Republic 
\\iation  Corporation.  Missile  Sys¬ 


tems  Division,  has  been  named  head 
of  engineering  for  the  GB  Electronics 
Division  of  the  General  Bronze 
Corporation,  Long  Island,  New  York. 

Creation  of  two  new  posts  within 
the  Defense  Electronic  Products  or¬ 
ganization  of  RCA,  was  announced 
by  Arthur  L.  Malcarney,  executive 
vice  president.  Walter  C.  Bain  was 
appointed  vice  president  and  general 
manager,  Communications  and  Mis¬ 
sile  Electronics  and  Harry  R.  Wege 
was  named  vice  president  and  gen¬ 
eral  manager,  Missile  and  Surface 
Radar.  Richard  E.  Posthauer  will  suc¬ 
ceed  Mr.  Bain  as  manager  of  Defense 
Electronic  Product’s  Washington  of¬ 
fice. 

John  J.  Burke,  recently  elected  a 
vice  president  of  The  Siegler  Corpor¬ 
ation,  Los  Angeles,  will  direct  a  new 
program  designed  to  integrate  all  the 
corporation’s  defense  activities.  Mr. 
Burke  was  formerly  executive  vice 
president  of  the  Hallamore  Elec¬ 
tronics  division  of  Siegler. 


STATEMENT  OF  TF^E  OWNERSHIP, 
MANAGEMENT,  OIRCTTLATION,  etc.,  re¬ 
quired  by  the  act  of  Congress  of  August  24,  < 
1912,  as  amended  by  the  acts  of  March  8, 
1933,  and  July  2,  1946,  of  Sionatj  Magazine, 
published  monthly  at  Washington.  D.  0.  (addi¬ 
tional  entry,  Baltimore)  for  October  1958. 
District  of  Clolunibia  ( 

City  of  Washington  (  ss. 

Before  me,  a  notary  public,  in  and  for  the 
State  and  County  aforesaid,  personally  ap¬ 
peared  W.  J.  Baird,  who,  having  been  duly 
sworn  according  to  law,  deposes  and  says  that 
he  is  the  Editor  of  the  Riovat^  Magazine  and 
that  the  following  is,  to  the  best  of  his  knowl¬ 
edge  and  belief,  a  true  statement  of  the  owner¬ 
ship  and  management  of  the  aforesaid  publica¬ 
tion  for  the  date  shown  in  the  above  caption, 
required  by  the  act  of  August  24,  1912,  as 
amended  by  the  acts  of  March  3,  1933,  and 
July  2,  1946,  to  wit: 

1.  TTiat  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor  are: 

Publisher:  Armed  Forces  Communications 
and  Ele<'tronics  Association,  1624  Eye  St.,  N. 
W.,  Washington  6,  D.  C. 

Editor:  W.  J.  Baird,  same  address. 

Managing  Editor:  Judith  H.  Shreve,  same 
address. 

2.  That  the  owner  is:  (if  owned  by  a 
corporation,  its  name  and  address  must  be 
stated  and  also  immediately  thereunder  the 
names  and  addresses  of  stockholders  owning 
or  holding  1  per  cent  or  more  of  total  amount 
of  stock.  Tf  not  owned  by  a  corporation,  the 
names  and  addresses  of  the  individual  owners 
must  be  given.  If  owned  by  a  partnership  or 
other  unincorporated  firm,  its  name  and  ad¬ 
dress,  as  well  as  that  of  each  individual  mem¬ 
ber,  must  he  given.) 

Armed  Forces  Communications  and  Elec¬ 
tronics  Association,  1624  Eye  Street.  N.  W., 
W’ashington  6,  D.  C. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding 
1  per  cent  or  more  of  total  amount  of  bonds, 
mortgages,  or  other  securities  are: 

None. 

4.  That  paragraphs  2  and  3  include,  in 
cases  where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom 
such  trustee  is  acting;  also  that  the  state 
ments  in  the  two  paragraphs  show  the  affiant’s 
full  knowledge  and  belief  as  to  the  circum 
stances  and  conditions  under  which  stockhold 
era  and  security  holders  who  do  not  appear 
upon  the  books  of  the  company  as  trustees 
hold  stock  and  securities  in  a  capacity  other 
than  that  of  a  bona  fide  owner. 

W.  J.  BAIRD, 

Editor. 

Sworn  to  and  subscribed  before  me  thi< 
25th  day  of  September, 

(Seal)  Mary  K.  Crowj 
Notary  Public. 

(My  commission  expires  November  30.  1902.' 
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THE  JSEITROIS  STORY,  by  Donald  J, 

Hughe*,  Anchor  Books,  Doubleday 

&  Co,,  Inc,,  IS,  Y,,  1959,  158  pages, 

$0,95, 

In  1910,  twenty-five  year  old  Don¬ 
ald  J.  Hughes  received  his  Ph.D.  de¬ 
gree  in  the  field  of  cosmic  rays  from 
the  University  of  Chicago.  A  bare 
three  years  later  he  was  working  on 
the  Alanhattan  Project  with  other 
gifted  scientists  helping  to  usher  in 
the  nuclear  age. 

At  present  Dr.  Hughes  is  a  senior 
physicist  at  the  Brookhaven  National 
Laboratory,  Upton,  Long  Island, 
where  he  directs  a  group  doing  pile 
neutron  research.  The  Neutron  Story 
is  his  sixth  book.  The  Russians,  who 
translated  three  of  the  others,  found 
one  hook  so  impressive  that  they  or¬ 
dered  a  first  printing  of  20,000  cop¬ 
ies.  By  American  standards  this  is 
an  incredible  number  for  a  highly 
technical  work. 

Just  thirty  years  ago  the  neutron, 
its  importance  based  on  its  lack  of 
an  electrical  charge,  was  an  unknown 
particle.  Today,  a  whole  field  of  re¬ 
search,  neutron  physics,  is  based  on 
its  properties.  J)r.  Hughes  presents 
the  neutron’s  short  history  which  be¬ 
gan  in  1932,  its  properties,  applica¬ 
tions  and  accomplishments.  The  book 
is  directed  to  the  general  reader  in¬ 
terested  in  the  meaning  of  modern 
science  as  well  as  to  the  science  stu¬ 
dent. 

The  neutron  can  indeed  name  many 
practical  applications  among  its  ac¬ 
complishments.  It  became  the  means 
for  demonstrating  the  fission  of  ura¬ 
nium,  the  process  that  showed  that 
large  amounts  of  matter  might  actu¬ 
ally  he  destroyed  thereby  releasing 
energy.  yJn  1942,  the  neutron  par¬ 
ticipated  in  the  successful  release  of 
energy  from  mass  on  a  practical  scale 
in  the  c^ontrolled  chain  reaction  and 
in  191.5,  the  chain  reaction^  was 
adapted  to  produce  an  atomic  bomb. 

It  has  found  peacetime  employ¬ 
ment  in  the  production  of  electrical 
power  and  radioisotopes  for  medical 
and  industrial  uses. 


Dr.  Hughes  considers  the  neutron 
primarily  in  its  function  in  pure  re¬ 
search  for  it  is  by  means  of  basic 
research  that  discovery  and  under¬ 
standing  of  laws  fundamental  to  all 
matter  and  its  manifestations  occur. 

THE  VALIAJST  STRAUS,  by  Kenneth 
E,  Shi /let,  Dell  Publishing  Co„  Inc,, 
N,  Y,,  1959,  224  pages,  $0,35, 

The  Valiant  Strain  is  a  novel  con¬ 
cerning  a  lone  Dragoon  Company 
striving  to  maintain  civilization  in 
the  Oregon  territory  of  1855.  It  is 
also  the  story  of  Lieutenant  Edw’ard 
S.  Graham,  a  green  lieutenant  who  is 
assigned  the  difficult  task  of  replacing 
the  well-liked  Commanding  Officer  of 
the  F  Company  Dragoons. 

The  dragoons  were  the  Army 
troops  who  fought  with  single-shot 
breech-loading  flintlocks  against  the 
hostile  Indian  tribes  of  the  North¬ 
west.  They  were  a  proud  company, 
proud  of  their  courage  in  battle  and 
proud  of  the  officer  who  led  them. 
The  feelings  of  the  men  of  F  Com¬ 
pany  approached  deific  proportions 
in  regard  to  the  Captain  w’ho  had 
ignored  instructions  from  his  regi¬ 
ment  and  led  his  outnumbered  com¬ 
pany  into  the  Cascades  to  fight  off 
an  Indian  attack  on  a  blockhouse. 
As  a  result  of  the  venture  the  Cap¬ 
tain  and  many  of  his  men  lost  their 
lives. 

The  Captain’s  replacement.  Lieut. 
Graham,  is  a  well-polished  young  offi¬ 
cer  from  the  East.  He  quickly  arouses 
the  contempt  of  his  men,  most  of 
whom  are  experienced  Indian  fight¬ 
ers  and  far  removed  from  the  davs 
of  sword  polishing  and  parade  drill. 
The  Lieutenant  launches  his  career 
with  the  dragoons  by  imposing  and 
enforcing  strict  Army  regulations, 
drill  and  discipline  on  men  who  have 
fought  long,  hard  and  courageouslv 
in  combat.  Although  he*  is  labeled 
cowardly  bv  his  men  when  he  avoids 
skirmishes  with  marauding  Indians 
in  order  to  fulfill  commands,  in  time 
Graham  earns  their  respect. 

The  author.  Ken  Shiflet.  is  an  ar¬ 
dent  AFCEA  supporter  and  member. 

THE  VISITED  STATES  M  A  RUSES,  A 
Pictorial  History,  by  Lynn  Montross, 
Rinehart  &  Co„  lnc„  IS,  F.,  1959, 
242  pages,  $10,00, 

Text,  drawings,  photogra])hs  and 
paifitings  trace  the  growth  of  the  Ma¬ 
rine  Corps  from  the  rough-and-ready 


Corps  of  early  days  to  a  modern 
fighting  force.  This  is  an  exciting  re¬ 
view  of  those  historic  highlights 
which  illuminate  the  place  of  the  Ma¬ 
rines  in  the  hearts  of  the  American 
people,  and  the  most  complete  his¬ 
tory  of  the  Corps  in  print. 

Since  1775,  the  “spldiers  of  the 
sea”  have  fought  as  often  in  jungle 
or  mountain  terrain  as  on  swaying 
decks.  They  w'ere  among  the  pioneers 
in  combat  aviation  and  they  have 
specialized  in  a  tactical  element  of 
their  own — the  shot-swept  beaches, 
representing  the  transition  from  ship 
to  shore  in  an  amphibious  landing 

More  than  two-hundred  amphibi¬ 
ous  landings  have  been  made  during 
eight  generations  of  Marine  Corps 
history. 

BEYOISD  SURVIVAL,  by  Max  Ways, 

Harper  &  Brothers,  ISew  York,  1959, 

250  pages,  $4,00, 

Max  Ways,  while  chief  of  the  Time- 
Life  London  Bureau,  w^as  asked  to 
undertake  a  review  of  United  States 
foreign  and  military  policy  in  the 
postwar  period  by  Henry  R.  Luce, 
editor-in-chief  of  Time  Inc.  publica¬ 
tions.  The  object  was  to  appraise  the 
present  United  States  position  in  a 
way  that  might  sharpen  the  persj)ec- 
tives  of  future  news  reporting. 

Mr.  Ways  found  that  review  as 
such  w'ould  be  of  little  use  because 
public  standards  of  judgment  in  this 
area  were  not  sufficiently  defined. 

Beyond  Survival  examines  some 
formulations  of  our  purpose,  such  as 
“survival”  and  “national  interest.” 
The  author  finds  them  inadequate  as 
a  basis  for  making  and  judging  pol¬ 
icy.  The  inability  to  form  a  sense 
of  political  purpose  he  attributes  to  a 
defective  link  between  our  society’s 
fundamental  beliefs  and  its  politics. 
He  believes  the  trouble  is  in  the  pub¬ 
lic  mind,  inhibited  by  modern  pat¬ 
terns  of  thought  from  political  judg¬ 
ments  based  on  principles  of  intellec¬ 
tual  and  moral  order.  He  says:  “Our 
military  technologists  are  not  to 
blame.  Theirs  has  been  the  task  of 
planning  for  a  nation  that  does  not 
understand  clearly  what  it  wants  to 
do  and  is  in  moral  confusion  about 
the  means  it  may  use  to  do  it.”  He 
believes,  “our  right  purpose  should 
be  to  protect  and  extend  institutions 
of  order  and  freedom  in  the  world. 
We  have  a  treasure  house  of  experi¬ 
ence  in  the  relation  between  order, 
freedom  and  technology — but  this 
experience  will  not  be  available  for 
politics  unless  our  societv  can  still 
deal  vigorously  with  political  philos¬ 
ophy  at  the  level  of  the  Declaration 
and  the  Constitution.” 
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Chapter  JNews 

[Continued  from  page  51 ) 

Group.  Fort  Sam  Houston  Officers’ 
Clul)  was  the  scene,  witli  some  40  mem¬ 
bers  and  guests  present. 

Mr.  Coppock  stated  that  the  Trendex 
Research  Group  was  the  first  economic  | 
research  organization  to  use  electronic  j 
computer  e(|uif)meiit  for  long-range  I 
stock  market  forecasting.  ; 
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Westrex  Corp.  Division  of  Litton 
Industries.  Ine. 
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As  a  service  to  AFCEA  members,  SIG¬ 
NAL  will  make  space  available  in  this 
column  tor  those  members  who  are  inter¬ 
ested  in  employment  in  the  communica¬ 
tions,  electronics  and  photography  indus¬ 
tries.  Any  member  is  entitled  to  three 
insertions  in  the  magazine  on  a  space 
available  basis,  tree  ot  charge.  Please 
limit  your  notice  to  5  lines.  In  replying, 

employers  are  asked  to  address:  Box . , 

SIGNAL,  1624  Eye  St.,  N.W.,  Washing¬ 
ton  6,  D.  C.  Letters  will  be  torwarded 
to  the  AFCEA  member.  j 

Fili.u  Rkpkksentative  with  thorough  j 
knowledge  of  government  procurement  i 
practices  with  respect  to  K&D  and  pro-  | 
duction  contracts  in  communications 
and  electronics.  Presently  employed  in  j 
eastern  area,  desires  to  relocate  in  i 
Florida.  Hox  150. 

Trial  Attorney  before  Armed  Services 
Board  of  Contract  Appeals  desires 
legal  or  executive  position  with  na¬ 
tional  corporation  engaged  in  defense 
work.  Former  Legal  Advisor,  Signal  | 
Corp  Midwestern  Regional  Office.  Box  i 
151.  I 

Washington  Representative  with  sev-  i 
eral  years  experience  handling  both  j 
field  and  contractural  problems.  Fa-  ! 
miliar  with  research  and  development 
and  production  work  in  the  comrnuni-  | 
cations-electronics  field.  Four  years  at  i 
present  company.  Box  152.  | 

Liaison  Representative  Firm  desires  I 
to  assist  companies  with  Government  1 
business  by  acting  as  their  Vi  ashington 
representative.  Box  153. 
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Burroughs  Corp. 

Campbell-Ewald  Co .  4 

Dewey  &  Co.,  G.  (\ 

Equity  Adr.  Agency  .  .51 

General  Electric  Co.,  Ilc'avy  Mili¬ 
tary  Electronics  Dept, 

G.  M.  Basford  Co .  .55 

Hoffman  Electronics  Corp. 

Hoffman  l..ahoratories  Div. 
Honig-Crmper,  Harrington  & 


Miner,  Inc .  23 

Institute  of  Radio  Engineers 

Raymond  Schttonorer  Adr .  29 

Kennedy  &  Co.,  D.  S. 

lAircom  Randall  Adr.,  Inc .  1 

Kleinschmidt  Div.,  Smith-Corona 
Marchant,  Ine. 

Alex  T.  Franz.  Inc .  10 

Martin  Co. 

y anSant.  Dugdale  &  Co., 

Inc . 18,  19 


New  AFCEA  Members 

I  Continued  from  page  43  i 

R(}me-l  lira 

Lt.  fj.g.)  Sherwood  \  .  Sarle 
Leopold  Sternlight 
F'red  P.  Pro 
Douglas  J.  Hughes 

San  Francisco 

H.  P.  Blanchard 

San  Juan 

Lt.  Cdr.  Rudolph  E.  Trip 
Jose  Mendez 
Lt.  Jimmie  D.  Woods 
Rafael  G.  Roman 
Eugene  W\  Turner 

Santa  Barbara 

Clement  W.  Ausman 


Scott^t.  Louis 

Maj.  Harold  W.  Christy 
Col.  David  M.  Crabtree.  Jr. 
Lt.  Col.  Tom  S.  Clark 
Arvin  D.  Gilliland 
Lt.  Col.  Robert  L.  De  Bord 

Seattle 

Russell  E.  Winslow 

South  Carolina 

N.  Jean  Hodges 
Luther  R.  Gower 
James  E.  Bouknight 
Marion  W  .  Trotti 

Southern  California 

Cameron  G.  Pierce 
Alvis  A.  Ward 
Robert  F.  Martin 
Charles  Theodore 
James  A.  Ross 
Paul  S.  Goodwin 


Allyn  B.  Ostroski 

John  K.  Hilliard 

William  C.  Speer 

Lt.  (j.g. )  John  J.  Corcoran 

R.  C.  Tetherow 

Harold  D.  Germann 

Gene  H.  White 

Milton  W.  Heyne 

Tinker-Oklahoma  City 

Maj.  Ivan  S.  Miller 
1st  Lt.  Percival  Anderson 
Muril  W.  Donnell 
Albert  P.  Gilbert 

W  ashington 

Harold  E.  Wilcox 
Maj.  Gen.  Roger  B.  Colton 
Lester  H.  Carr 
Vincent  B.  Terminello 
Cdr.  Harvey  O.  Vogel 
Vernon  D.  Hawkins 
Arthur  I'leischer 


Bruce  G.  Oldfield 

Col.  Mallory  J.  Read 

Donald  G.  Boegehold 

Charles  O.  Wallace 

Members  At  Large 

John  F.  Dugan,  Albany,  \.  Y. 

E.  C.  Slauglienhaupt,  Cleve¬ 
land,  Ohio 

Kenneth  T.  Thomas,  West 
Hartford,  Conn. 

William  F.  Miller,  Mishawaka, 
Indiana 

Capt.  Charles  H.  McLaughlin, 
Dugway,  Utah 

Orville  C.  Kuberski,  El  Paso, 
Texas 

Ensign  Robert  B.  Heiple.  USS 
Valley  Forge,  FPO,  N.  Y., 
N.  Y. 

James  E.  Corbett,  Tallahas¬ 
see,  Florida 
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APCHE  (Automatic  Programmed  Checkout  Equip¬ 
ment)  is  a  solid-state,  universal,  high-speed,  highly 
reliable,  compact  general-purpose  tester  designed 
especially  for  automatic  checkout  of  aircraft,  missile 
and  space  systems  and  their  supporting  systems. 
In  its  various  versions  (differing  in  input  media, 
size  and  weight)  APCHE  installations  may  be 
fixed,  mobile,  airborne  or  submarineborne.  APCHE 
was  designed  and  is  being  produced  as  a  part  of 
RCA’s  ground  support  electronics  subcontract  from 
the  Convair  (Astronautics)  Division  of  General 


Dynamics  Corporation,  prime  contractor  for  the 
ATLAS  Intercontinental  Ballistic  Missile. 

The  system  being  supplied  to  Convair  for  the 
ATLAS  Program  includes  a  console  and  four  rack 
cabinets  providing  both  analog  and  discrete  test 
functions  with  a  resulting  printed  and  GO-NO  GO 
indication.  As  a  product  of  RCA’s  Missile  PJlec- 
tronics  and  Controls  Department,  Burlington, 
Massachusetts,  APCHE  is  one  of  the  latest  RCA 
developments  in  the  field  of  military  weapon  readi¬ 
ness  equipments. 
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Shaggy  Fish  Story 

At  the  height  oj  the  Boston  Tea  Party,  while  the  '^Indians'* 
were  busy  throwing  everythiw^  iu  si^ht  over  the  side,  the  British  radar 
operator  suddenly  Jotiud  hiniselj  pitched  overboard. 

Since  he  couldn't  swim,  he  clnnyf  precariously  to  a  wooden  tea 
case  bobbing  in  the  water,  and  floated  aimlessly  around,  thrashinyf 
tvildly  and  yellinjr  Jor  help. 

Just  as  he  ivas  about  to  lose  his  {f rip  on  his  precious  raft,  a  codfish 
surfaced  nearby. 

'AVhat  s  goiny>  on  here?"  the  codfish  asked. 

"Some  wild  Indians  surprised  our  radar,  overran  the  ship,  and 
threw  all  the  tea  overboard,"  the  radar  man  gasped. 


"IVell,"  the  codfish  said,  "Bet  yon  a  Jm  yon  didn't  have  any 
Bomac  tubes*  in  that  radar  oj  yours." 

"Good  cod,  lure  I  am  dronmim^  in  front  of  your  eyes  and  you 
have  to  ^ive  me  a  commercial ,"  the  man  said.  "I  can't  hanyi  on  much 
longer!" 

The  fyh  [ignored  him.  "  .  .  .  Anybody  knows  Bomac  makes  the 
finest  microwave  tubes  and  components  either  side  of  Boston  Harbor," 
he  said. 

"Look,"  the  man  said.  "I've  fust  about  haddock.  But  tell  me 
this:  How  do  yon  know  so  much  about  microwaves?" 

"I'm  no  e.xpert,"  the  codfish  said.  "I  fust  dabble  in  it  for  the 
halibut." 

"O,  "  the  man  .<aid.  And  he  sank  silently  into  the  sea. 


A  BOMAC 


Leaders  in  the  design,  development  and  manufacture  of  TR,  ATR,  Pre-TR  tubes;  shutters;  Offices  In  major  cities- Chicago  •  Kansas  City  •  I  os  Angeles  •  Dallas  •  Dayton  •  Washington  • 

reference  cavities;  crystal  protectors;  silicon  diodes;  magnetrons;  klystrons;  duplexers;  Seattle  •  San  Francisco  •  Canada:  R-O-R  Associates  Limited,  1470  Don  Mills  Road,  Don  Mills, 

pressurizing  wmdow/s;  noise  source  tubes;  high  frequency  triode  oscillators;  surge  protectors.  Ontario  •  Export:  Maurice  I.  Parisier,  741-745  Washington  St.,  N.  Y.  C.  14,  N.  Y. 
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